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HOW TO USE THIS SOIL SURVEY 


/ SOIL SURVEY contains information 
that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All of the soils of Jasper County are shown 
on the detailed map at the back of this publi- 
cation. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on Index 
to Map Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes ean be developed by 
using the soil map and information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation for 
a given use can be colored green, those with a 


Cover: 


moderate limitation can be colored yellow, and 
Pra with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
section “Crops and Pasture.” 

Foresters and others can refer to the section 
*Environmental Plantings" where the soils of 
the county are grouped according to their suit- 
ability for trees and shrubs. 

Game managers, sportsmen, and. others can 
find information about soils and wildlife in the 
section “Wildlife Habitat." 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreational areas in the sections "Engineering 
Uses of the.Soils" and "Recreational Develop- 
ment." 

Engineers and builders can find, under “En- 
gineering Uses of the Soils," tables that contain 
estimates of soil properties and information 
about soil features that affect engineering 
practices. 

Seientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation and Classification of 
the Soils." 

Newcomers in Jasper County may be espe- 
cially interested in the section “General Soil 
Map," where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section 
"Environmental Factors Affecting Soil Use." 


Stripcropping, grassed waterways, and diversion 
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Summary of Tables 


Approximate Acreage and Proportionate Extent of the Soils (Table 1)--- 


Acres. Percent. 


Engineering Interpretations (Table 7) ---------------------------------- 


Degree and kind of limitation for—Septic tank absorption fields, 
Sewage lagoons, Sanitary landfill, Local roads and streets. Suitability 
as source of—Road fill, Sand and gravel, Topsoil. Soil features 
affecting—Pond reservoir areas, Embankments, dikes, and levees, 
Drainage for crops and pasture, Irrigation, Terraces and diversions. 
Environmental Planting Groups of Soils and Suited Trees and Shrubs 


for Plantings (Table 3) =="... مس سا مه نج سس‎ መመመ መመመ 


Shade trees. Street trees. Hedges and screens. Woodland plantings. 
Windbreak plantings. Wildlife plantings. 


Estimates of Engineering Properties of Soils (Table 6) ---------------. 


Depth to seasonal high water table. Depth from surface. USDA 
texture. Classification— Unified, AASHTO. Percentage less than 8 
inches passing sieve—No. 4, No. 10, No. 40, No. 200. Liquid limit. 
Plasticity index. Permeability. Available water capacity. Reaction. 
Shrink-swell potential. 


Potential of the Soils for Wildlife Habitat (Table 4) ___ دس ا‎ 


Elements of wildlife habitat ——Grain and seed crops, Grasses and 
legumes, Wild herbaceous plants, Hardwood trees and shrubs, 
Coniferous trees and shrubs, Wetland plants, Shallow water areas. 
Kinds of wildlife habitat-Open-land, Woodland, Wetland. 

Predicted Average Yields per Acre of Principal Crops Under a High 


Level of Management (Table 2) 7 0 7َ+7--+ سا سا ساب 9ت‎ 


Corn. Soybeans. Oats. Alfalfa-bromegrass. Bromegrass pasture. 
Probabilities of Last Freezing Temperatures in Spring and First in 


ت > سس برع l‏ نت )10 Fall (Fable‏ 


Probability. Dates for given probability and temperature—16? F or 
lower, 20? F or lower, 24? F or lower, 28? F or lower, 32? F or lower. 


Soil Classification (Table 8) nnn 


Series. Family. Subgroup. Order. 


Temperature and Precipitation (Table 9) -------------------------------- 


Month. Temperature— Average daily maximum. Average daily 
minimum, Average highest, Average lowest. Precipitation A verage 
total, One year in 10 will have, Days with snow cover 1.0 inch or 
more, Average depth of snow on days with snow cover. 


Use of Soils for Recreational Development (Table 5) -------------------- 


Degree of limitation and major features affecting—Camp areas, 
Picnic areas, Playgrounds, Paths and trails. 
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SOIL SURVEY OF JASPER COUNTY, IOWA 


By Lorne M. Nestrud and John R. Worster, Soil Conservation Service 


Fieldwork by Lorne M. Nestrud, Arthur A. Bryant, Douglas B. Oelmann, James M. Clements, and Elmer ፻፪. Harvey, Soil 
nservation Service 


United States Department of Agriculture, Soil Conservation Service, in cooperation with Iowa Agriculture and Home Economics 
Experiment Station and the Cooperative Extension Service, Iowa State University, and the Iowa Department of Soil Conservation, 
State of Iowa 


JT COUNTY is in the central part of Iowa 
(fig. 1). The total area of the county is 467,840 
acres. Newton is the county seat and is the largest 
town in the county. According to the 1970 census the 
population of Jasper County was 35,424, the popula- 
tion of Newton was 15,619, and the combined popu- 
lation of the other 11 towns or villages in the county 
was about 8,000. 

Jasper County is mainly agricultural, and most of 
the acreage is in farms. The principal crops are corn, 
soybeans, oats, and hay. Much of the cropland is in 
corn, but the acreage of soybeans has greatly increased 
in recent years. The feeding of beef cattle and hogs is 
the most important livestock enterprise. 

Bottom land makes up about 25 percent of the 
county. The rest is mainly rolling to strongly rolling 
soils on loess-covered uplands and steeper soils formed 
in glacial till on side slopes. The northwest corner of 
the county has the latest glacial drift and is generally 
level to gently rolling. 
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Figure 1.—Location of Jasper County in Iowa. 


How this survey was made 


Soil scientists made this survey to learn what kinds 
of soil are in Jasper County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
Slopes, the size and nature of streams, the kinds of 
native plants or crops, the kinds of rock and many facts 
about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of the plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all soils of one series have major horizons that 
are similar in thickness, arrangement, and other im- 
portant characteristics. Each soil series is named for 
a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Tama and Otley, for example, are the names 
of two soil series. All of the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Tama silty 
clay loam, 2 to 5 percent slopes, is one of several phases 
in the Tama series. 


1 Others who contributed to the survey were ELTON KING, 
Davi» Morris, and Ropney Powers, Soil Conservation Service. 
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2 SOIL SURVEY 


After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial 
photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a 
mapping unit is nearly equivalent to a soil phase. It 
is not exactly equivalent, because it is not practical to 
show on such a map all the small, scattered bits of 
soil of some kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
Two such kinds of mapping units, soil complexes and 
undifferentiated groups, are shown on the soil map of 
Jasper County. 

À soil complex consists of areas of two or more soils, 
So intricately mixed or so small in size that they can- 
not be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Shelby-Adair com- 
plex, 9 to 14 percent slopes, moderately eroded, is an 
example. 

An undifferentiated group is made up of two or 
more soils that could be delineated individually but are 
shown as one unit because, for the purpose of the soil 
survey, there is little value in separating them. The 
pattern and proportion of soils are not uniform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. If there are two 
or more dominant series represented in the group, the 
name of the group ordinarily consists of the names of 
the dominant soils, joined by “and.” Caleb and Mystic 
Soils, 9 to 14 percent slopes, moderately eroded, is an 
undifferentiated group in Jasper County. 

In most areas surveyed there are places where the 
Soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called land types 
and are given descriptive names. Marsh is a land type 
in this survey. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data 
on yields of crops under defined practices are as- 
sembled from farm records and from field or plot 
experiments on the same kind of soil. Yields under de- 
fined management are estimated for all soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants 
and as material, foundations, or covering for struc- 
tures. They relate this behavior to properties of the 
Soils. For example, they observe that filter fields for 
onsite disposal of sewage fail on a given kind of soil, 
and they relate this to the slow permeability of the 


soil or its high water table. They see that streets, road 
pavements, and foundations for houses are cracked 
on a named kind of soil and they relate this failure to 
the high shrink-swell potential of the soil material. 
Thus, they use observation and knowledge of soil 
properties, together with available research data, to 
predict limitations or suitability of soils for present 
and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under current methods of use and 
management. 


General soil map 


The general soil map at the baek of this survey 
shows, in color, the soil associations in the survey 
area. A soil association is a landscape that has a dis- 
tinctive pattern of soils in defined proportions. It 
typically consists of one or more major soils and at 
least one minor soil, and it is named for the major 
Soils. The soils in an association can occur in other 
associations, but in different patterns. 

À map showing soil associations is useful to people 
who want to have a general idea of the soils in a sur- 
vey area, who want to compare different parts of that 
area, or who want to locate large tracts that are suit- 
able for a certain kind of land use. Such a map is a 
useful general guide for broad planning on a water- 
shed, a wooded tract, or a wildlife area or for broad 
planning of recreational facilities, community develop- 
ments, and such engineering works as transportation 
corridors. It is not a suitable map for detailed plan- 
ning for management of a farm or field or for selecting 
the exact location of a road or building or other struc- 
ture, because the soils within an association ordinarily 
vary in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

Soil associations and delineations on the general 
soil map in this soil survey do not always agree fully 
with general soil maps of adjacent counties published 
at a different date. Differences are brought about by 
better knowledge of soils and modifications or refine- 
ments in soil series concepts. In addition, the uses of 
the general soil map have expanded in recent years, 
thus requiring a more precise and detailed map to 
accommodate the need. Stil another difference is 
caused by the range in slope of the soils within an 
association. 

The soil associations in this survey area are de- 
scribed on the pages that follow. 


l. Tama-Killduff-Muscatine association 


Nearly level to moderately steep, well drained. to some- 
و‎ poorly drained. soils that formed in loess on up- 
lan 


This association consists of nearly level and gently 
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sloping soils on wide ridgetops and moderately sloping 
to moderately steep soils on side slopes (fig. 2). 

This association occupies 26 percent of the county. 
It is about 40 percent Tama soils, 16 percent Killduff 
"E 11 percent Muscatine soils, and 33 percent minor 
Soils. 

Tama soils are nearly level to strongly sloping and 
are on convex ridgetops and side slopes. These soils 
are well drained. They formed in loess under grass. 
The surface layer is very dark brown silty clay loam 
that is about 15 inches thick except where it is eroded. 
The subsoil is very dark grayish brown and brown 
silty clay loam. It is underlain by yellowish brown 
silty clay loam. 

Killduff soils are moderately sloping to moderately 
steep. They are on convex side slopes near the heads 
of drainageways. These soils are moderately well 
drained. They formed in loess under grass. The sur- 
face layer is black silty clay loam about 7 inches thick. 
The subsoil is brown silty clay loam in the upper part 
and grades to yellowish brown and grayish brown 
mottled silty loam in the lower part. 

Muscatine soils are nearly level and are on broad 
upland divides. They are somewhat poorly drained. 
These soils formed in loess under native grass. The 
surface layer is black silty clay loam about 18 inches 
thick. The subsoil is very dark grayish brown silty 
clay loam in the upper part and grades to dark gray- 
ish brown to grayish brown silty clay loam in the 
lower part. 


Minor in this association are Colo, Ackmore, 
Garwin, and Downs soils. The somewhat poorly 
drained Ackmore soils and the poorly drained Colo 
soils are in drainageways. The poorly drained, nearly 
level Garwin soils are on plane or slightly concave 
upland divides. The well drained Downs soils are on 
ridgetops and side slopes. 

Corn, soybeans, small grain, and hay are well suited 
to soils in this association. Artificial drainage is 
needed on some broad upland divides. Erosion is a 
hazard where the soils are sloping. Farming on the 
contour, stripcropping, terracing, and mulch tillage 
are effective in controlling erosion. 


2. Downs-Tama-Shelby association 


Nearly level to steep, well drained and moderately well 
drained soils that formed in loess and glacial till on 
uplands 


This association consists of nearly level to moder- 
ately sloping soils on ridgetops and moderately sloping 
to steep soils on side slopes (fig. 3). The side slopes 
have many drainageways. 

This association occupies about 39 percent of the 
county. It is about 21 percent Downs soils, 17 percent 
Tama soils, 10 percent Shelby soils, and 52 percent 
minor soils. 

Downs soils are nearly level or gently sloping on 
convex ridgetops and moderately sloping to moderately 
steep on convex side slopes. These soils are well 


Figure 2.—-Relationship of slope and parent material to soils of the Tama-Killduff-Muscatine association. 
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Figure 3.—Relationship of soils and parent material in the Downs-Tama-Shelby association. 


drained. They formed in loess under deciduous trees 
and tall prairie grasses. The surface layer is very dark 
gray silt loam about 6 inches thick. The subsurface 
layer is dark grayish brown silt loam about 2 inches 
thick. The upper part of the subsoil is brown silty clay 
loam, and the lower part is yellowish brown silty 
clay loam and silt loam. 

Tama soils are nearly level to strongly sloping and 
are on ridgetops and convex side slopes. These soils 
are well drained. They formed in loess under grass. 
The surface layer is very dark brown silty clay loam 
and is about 15 inches thick unless eroded. The subsoil 
is very dark grayish brown and brown silty clay loam. 

Shelby soils are strongly sloping to steep and are 
on convex side slopes adjacent to drainageways. These 
soils are moderately well drained. They formed in 
glacial till under prairie grasses. The surface layer is 
black loam. The subsoil is dark brown clay loam in the 
upper part and grades to brown and yellowish brown 
clay loam in the lower part. 

Minor in this association are Colo, Ackmore, Judson, 
Adair, Armstrong, Lamoni, Fayette, and Gara soils. 
The somewhat poorly drained Ackmore soils and 
poorly drained Colo soils are along upland drainage- 
ways. The moderately well drained Judson soils are on 
convex foot slopes. The well drained Fayette soils are 
on upper parts of side slopes along major drainage- 
ways. The moderately well drained to somewhat poorly 


drained Adair and Armstrong soils are on upper parts 
of side slopes that are downslope from Downs and 
Fayette soils. The somewhat poorly drained Lamoni 
soils are on side slopes at heads of drainageways. The 
well drained to moderately well drained Gara soils are 
on lower parts of side slopes. 

Corn, soybeans, small grain, and hay are well suited 
to the nearly level to moderately sloping soils in this 
association. Permanent pasture and woodland are in 
the steep and very steep areas. Farming on the con- 
tour, stripcropping, terracing, and mulch tillage or 
minimum tillage used in combination on cropland are 
effective in controlling erosion. 


3. Clarion-Lester association 


Gently sloping to moderately steep, well drained soils 
that formed in glacial till on uplands 


This soil association consists of gently sloping to 
moderately sloping soils. Some of the minor soils, 
however, are steep or very steep along larger drainage- 
ways (fig. 4). 

This association occupies about 6 percent of the 
county. It is about 66 percent Clarion soils, 9 percent 
Lester soils, and 25 percent minor soils. 

Clarion soils are gently sloping to moderately steep 
and are well drained. They formed in calcareous glacial 
till under tall prairie grasses. The surface layer is 
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Figure 4.—Relationship of slope and parent material to soils of the Clarion-Lester association. 


very dark brown loam about 12 inches thick. The 
subsoil is very dark brown loam in the upper part and 
brown loam in the lower part. 

Lester soils are gently sloping to strongly sloping 
and are on convex ridgetops and side slopes adjacent 
to the major drainageways. These soils are well 
drained. They formed in calcareous glacial till under 
prairie grasses and trees. The surface layer is black 
and very dark grayish brown loam about 7 inches 
thick. The subsurface layer is dark grayish brown 
loam about 3 inches thick. The subsoil is brown and 
yellowish brown clay loam. 

Minor in this association are Nicollet, Hayden, 
Webster, Storden, and Canisteo soils. The nearly level 
Nicollet soils are somewhat poorly drained. The mod- 
erately steep to very steep Hayden soils are well 
drained and are on convex side slopes adjacent to 
major drainageways. The caleareous, somewhat exces- 
Sively drained Storden soils are moderately sloping to 
Steep and are on convex side slopes. The poorly drained 
Webster and Canisteo soils are nearly level. They are 
on plane to concave upland positions and in heads of 
poorly defined drainageways. 

Corn, soybeans, small grain, and hay are well suited 
to soils in this association. Hay, permanent pasture, 
and woodland are on the steep or very steep soils. 
Draining the wet soils and controlling erosion on the 
sloping soils are the main concerns of management. 
Most of the soils in this association respond well to 
fertilizer. 


4. Nodaway-Zook-Nevin association 


Level and nearly level, moderately well drained to 
poorly drained soils that formed in silty and clayey 
alluvium on bottom lands 


This association is on bottom lands of the North 
and South Skunk Rivers, Indian Creek, and part of 
Elk Creek. They are on many of the old river channels 
and oxbows that have been drained, leveled, and 
cleared. 

This association occupies 10 percent of the county. 
It is about 30 percent Nodaway soils, 25 percent Zook 
80118, 11 percent Nevin soils, and 84 percent minor 
soils (fig. 5). 

Nodaway soils are nearly level and are adjacent to 
major streams and on alluvial fans. These soils are 
moderately well drained, The surface layer is very 
dark grayish brown and black silt loam about 9 inches 
thick. Below the surface layer is very dark grayish 
io dark grayish brown, and black stratified silt 
oam. 

Zook soils are nearly level and are poorly drained. 
They are on low-lying parts of flood plains. The surface 
layer is black and is about 37 inches thick. It is silty 
clay loam in the upper part and silty clay in the lower 
part. The subsoil is black and very dark gray silty clay. 

Nevin soils are nearly level and are somewhat poorly 
drained. They formed in silty alluvium on stream 
benches. The surface layer is silty clay loam about 22 
inches thick. It is black in the upper part and grades 
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Figure 5.—Relationship of slope and parent material to soils of the Nodaway-Zook-Nevin association. 


to very dark gray in the lower part. The subsoil is 
silty clay loam. It is dark grayish brown in the upper 
part and grades to grayish brown in the lower part. 

Alluvial land is intermingled with the Nodaway 
Soils near the stream channels. It consists of recently 
deposited stratified sediments and has a wide range of 
Soil properties. 

Minor in this association are Colo, Lawler, Wiota, 
Wabash, Ackmore, and Bremer soils. These nearly 
level soils are on bottom lands and stream benches. 
Colo, Wabash, and Bremer soils are poorly drained or 
very poorly drained silty clay loams or silty clays that 
have a thick, black surface layer. Lawler soils are 
somewhat poorly drained soils underlain by sand and 
gravel at a depth of about 2 or 3 feet. Wiota soils are 
well drained soils on the highest parts of stream 
benches. Ackmore soils are on the flood plain and are 
somewhat poorly drained. They formed in about 2 
feet of recent stratified alluvium over a buried black 
silty clay loam. 

These soils are used for cultivated crops. Corn, soy- 
beans, and hay are commonly grown. Artificial drain- 
age improves the suitability of many of these soils. 
On some soils, artificial drainage is essential for row 
crops. Tile systems do not function well on the fine- 
textured soils, so surface drains are used. Flooding is 
a major hazard for soils on the flood plains. 


5. Otley-Mahaska association 


Nearly level to strongly sloping, moderately well 
drained and somewhat poorly drained soils that formed 
in loess on uplands 


This association consists of nearly level and gently 
sloping soils on wide ridgetops and moderately sloping 
and strongly sloping soils on side slopes. 

This association occupies about 18 percent of the 
county. It is about 50 percent Otley soils, 10 percent 
Mahaska soils, and 40 percent minor soils (fig. 6). 

Otley soils are gently sloping to strongly sloping 
and are on ridgetops and side slopes. These soils are 
moderately well drained. They formed in loess under 
grass. The surface layer is black in the upper part and 
very dark grayish brown in the lower part. It is silty 
clay loam about 18 inches thick, unless eroded. The 
subsoil is brown silty clay loam in the upper part and 
mottled yellowish brown and grayish brown silty clay 
loam in the lower part. 

Mahaska soils are nearly level and are on upland 
divides. These soils are somewhat poorly drained. 
They formed in loess under grass. The surface layer 
is black silty clay loam about 22 inches thick. The 
upper part of the subsoil is dark grayish brown, and 
the lower part is grayish brown. The subsoil is silty 
clay loam. 

Minor in this association are Nira, Adair, Lamoni, 
Shelby, Colo, Gara, Taintor, Sperry, and Ackmore 
soils. The gently to strongly sloping Nira soils are at 
the heads of waterways and on side slopes. Nira soils 
are moderately well drained. They formed in loess 
under grass. The surface layer is very dark gray silty 
clay loam about 8 inches thick, and the subsoil is 
mottled brown and grayish brown silty clay loam. The 
moderately well drained or somewhat poorly drained 
Adair and Lamoni soils are downslope from the ma- 
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Figure 6. 一 Relationship of slope and parent material to soils of the Otley-Mahaska association. 


jor soils. Well drained to moderately well drained 
Shelby and Gara soils are on the lower part of side 
slopes. Poorly drained Taintor soils are on divides, 
and poorly drained to very poorly drained Sperry soils 
are in small depressions on divides. The somewhat 
poorly drained Ackmore soils and the poorly drained 
Colo soils are on bottom lands. 

Corn, soybeans, small grain, and hay are well suited 
to the soils in this association. The nearly level soils 
on upland divides and many of the soils on the bottom 
lands need artificial drainage. Erosion is a hazard on 
the sloping soils. Farming on the contour, stripcrop- 
ping, terracing, and mulch tillage are effective in 
controlling erosion. 


6. Ladoga-Cara association 


Gently sloping to very steep, moderately well drained 
and well drained. soils that formed in loess or glacial 
till on uplands 


This association consists of gently sloping soils on 
convex ridgetops, and strongly sloping to very steep 
soils on side slopes that have many drainageways. 
These soils form a banded pattern around the heads 
and sides of major drainageways (fig. ٠ 

This association occupies about 4 percent of the 
county. It is about 35 percent Ladoga soils, 25 per- 
cent Gara soils, and 40 percent minor soils. 

Ladoga soils are gently sloping and moderately 
Sloping on convex ridgetops and moderately sloping 


and strongly sloping on convex side slopes in the up- 
lands. These soils are moderately well drained. They 
formed in loess under deciduous trees and tall prairie 
grasses. The surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsurface layer is 
dark grayish brown and grayish brown silt loam 
about 5 inches thick. The subsoil is brown silty clay 
loam. 

Gara soils are strongly sloping to very steep on 
convex side slopes in the uplands. These soils are mod- 
erately well drained to well drained. They formed in 
glacial till under a mixture of prairie grass and timber. 
The surface layer is very dark grayish brown loam 6 
inches thick. The subsurface layer is dark grayish 
brown loam about 6 inches thick. 'The subsoil is yellow- 
ish brown clay loam. 

Minor in this association are Clinton, Lindley, Arm- 
strong, and Bauer soils. The moderately well drained 
Clinton soils are on rounded ridgetops and the upper 
parts of convex side slopes. The somewhat poorly 
drained to moderately well drained Armstrong soils 
are on the upper part of side slopes. The well drained 
to moderately well drained Lindley and Bauer soils are 
on the lower parts of side slopes. 

Hay, permanent pasture, and woodland occupy 8 
large part of this association. Erosion is a serious 
hazard on the sloping soils. Farming on the contour, 
striperopping, terracing, and mulch tillage used in 
combination are effective in controlling erosion in 
areas that are under cultivation. 
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Figure 7. 一 -Relationship of slope and parent material to soils of the Ladoga-Gara association. 


7. Sparta-Chelsea-Dickinson association 


Gently sloping to very steep, excessively drained 0 
well drained soils that formed in sands on uplands 
and terraces 


This association consists of soils in complex patterns 
on uplands and stream terraces in small areas ad- 
jacent to the South Skunk River. 

This association occupies about 2 percent of the 
county. It is about 42 percent Sparta soils, 24 percent 
Chelsea soils, 14 percent Dickinson soils, and 20 per- 
cent minor soils. 

Sparta soils are gently sloping on ridgetops and 
moderately sloping to moderately steep on side slopes. 
These soils are excessively drained. They formed in 
material deposited by wind or water under mixed 
grasses and forest. The surface layer is very dark 
brown loamy fine sand that grades to very dark gray- 
ish brown loamy sand; it is about 16 inches thick. The 
subsoil is brown and yellowish brown loamy sand. 

Chelsea soils are gently sloping on ridgetops and 
steeper on side slopes. These soils are excessively 
drained. They formed in eolian sand under forest. The 


surface layer is very dark gray loamy fine sand about 
3 inches thick. The subsurface layer is brown loamy 
fine sand and fine sand in the upper part and yellowish 
brown fine sand in the lower part. 

Dickinson soils are gently sloping to strongly sloping 
and are well drained to somewhat excessively drained. 
They formed in moderately coarse textured material 
under prairie grasses. The surface layer is very dark 
brown and very dark grayish brown fine sandy loam 
about 18 inches thick. The subsoil is dark brown fine 
sandy loam in the upper part and brown loamy sand 
in the lower part. 

Minor in this association are Port Byron, Downs, 
and Fayette soils. Well drained Port Byron soils are in 
a complex pattern with the major soils on side slopes. 
Well drained Downs and Fayette soils are in small 
isolated areas and are commonly upslope from the 
sandy soils. 

Soils in this association are suited to grass and 
legumes for hay or permanent pasture. These soils are 
not heavily cultivated because of the steep slopes and 
droughtiness. Wildlife habitat and recreational areas 
could be developed on this association. 
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Descriptions of the soils 


Each soil series is described in detail in this section 
and then each mapping unit in that series is described 
briefly. Unless stated otherwise, what is stated about 
the soil series holds true for the mapping units in that 
series. Thus, to get full information about any one 
mapping unit, it is necessary to read both the descrip- 
tion of the mapping unit and the description of the 
Soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface down to rock or other underlying 
material Each series contains two descriptions of the 
profile. The first is brief and in terms familiar to a 
layman. The second is more detailed and is included 
for those who need to make thorough and precise 
studies of soils. The profile described in the series is 
representative for mapping units in that series. If the 
profile of à given mapping unit is different from the 
one described for the series, these differences are 
stated in describing the mapping unit, or they are 
differences that are apparent in the name of the 
mapping unit. Color terms are for moist soil unless 
otherwise stated. 

As mentioned in the section “How This Survey Was 
Made," not all mapping units are members of a soil 
series. Marsh, for example, does not belong to a soil 
series, but nevertheless it is listed in alphabetic order 
along with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed 
soil map. Listed at the end of each description of a 
mapping unit are the capability unit and the environ- 
mental planting group in which the mapping unit has 
been placed. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary, 
and more detailed information about the terminology 
and methods of soil mapping can be obtained from the 
Soil Survey Manual (14) .2 


Ackmore series 


The Ackmore series consists of somewhat poorly 
drained soils on flood plains and foot slopes. These 
soils formed in silty alluvium under a native vegeta- 
tion of tall prairie grasses. Slopes are 0 to 5 percent. 

In a representative profile the surface layer is very 
dark gray and very dark grayish brown silt loam about 
15 inches thick. The underlying material is stratified 
black and very dark brown, friable silty clay loam to 
a depth of 25 inches. Beneath this, to a depth of 60 
md is 3 buried soil. It is mostly black silty clay 
oam. 

Permeability is moderately slow, and available 
water capacity is high. Available phosphorus is low 
in the subsoil, and available potassium is very low. 

Ackmore soils are mainly used for cultivated crops. 
Flooding is a major hazard. 

Representative profile of Ackmore silt loam, 0 to 2 
percent slopes, in a cultivated field, 660 feet south and 


? Italic numbers in parentheses refer to References, p. 134. 


250 Di E of the northeast corner of sec. 18, T. 81 
Ap 一 0 to 5 inches; very dark grayish brown 
(10YR 3/2) silt loam, dark gray (10YR 
4/1) and dark grayish brown (10YR 
4/2) dry; weak fine granular structure; 
friable; neutral; gradual smooth bound- 


ary. 

A12—5 to 15 inches; stratified very dark gray 
(10YR 3/1) and very dark grayish 
brown (10YR 3/2) silt loam, very dark 
grayish brown (10YR 3/2) crushed, 
grayish brown (10YR 5/2) dry; weak 
thin platy structure parting to weak 
fine granular; friable; slightly acid; 
gradual smooth boundary. 

C—15 to 25 inches; black (10YR 2/1) and very 
dark brown (10YR 2/2) silty clay loam, 
very dark gray (10YR 3/1) and very 
dark  grayish brown  (10YR 3/2) 
crushed, very dark gray (10YR 3/1) 
dry; thin strata of brown (10YR 5/3); 
weak thin platy structure parting to 
weak fine granular; friable; few fine 
distinet yellowish brown (10YR 5/8) 
mottles; medium acid; gradual smooth 
boundary. . 

IIA1b—25 to 36 inches; black (10YR 2/1) silty 
clay loam, very dark gray (10YR 3/1) 
dry; weak very fine and fine subangular 
blocky structure; friable; slightly acid; 
clear smooth boundary. . 

IIA12bg—36 to 43 inches; black (N 2/0) silty 
clay loam, black (10YR 2/1) crushed, 
very dark gray (10YR 3/1) and dark 
gray (10YR 4/1) dry; weak very fine 
and fine subangular blocky structure; 
slightly acid; clear wavy boundary. 

IIBi1bg—43 to 50 inches; black (10YR 2/1) silty 
clay loam, very dark gray (10YR 3/1) 
crushed, gray (10YR 5/1) and grayish 
brown (10YR 5/2) dry; weak fine sub- 
angular blocky structure; friable; neu- 
tral; gradual smooth boundary. 

IIB2bg 一 50 to 60 inches; black (10YR 2/1) and 
very dark gray (10YR 8/1) light silty 
clay loam, very dark gray (10YR 3/1) 
crushed, gray (10YR 5/1) and grayish 
brown (10YR 5/2) dry; weak fine sub- 
ras وی‎ blocky structure; friable; neu- 
tral. 

Typically, the buried soil is at a depth of 20 to 80 
inches. The Ab horizon ranges from light silty clay 
loam to heavy silty clay loam. 

Ackmore soils are near Colo, Nodaway, and Zook 
soils. Ackmore soils have a thinner deposit of strati- 
fied sediment over the buried soil than Nodaway soils. 
They have a thicker deposit than Colo and Zook soils. 

430—Ackmore silt loam, 0 to 2 percent slopes. This 
soil is on first bottoms adjacent to streams and on 
alluvial fans. Areas are long and moderately wide. 
Many are parallel to the stream channel. They are 
about 10 to 100 acres or more in size. 

This soil has the profile described as representative 
of the Ackmore series. 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Mapping unit 


Ackmore silt loam, 0 to 2 percent slopes ---- 
Ackmore-Colo complex, 2 to 5 percent 
slopes 
Ackmore-Colo complex, channeled, 2 to 5 
ercent slopes 
Adair clay loam, 9 to 14 percent slopes, 
moderately eroded 
Alluvial land, channeled ------------------- 
Alluvial land-Nodaway complex, 0 to 2 
percent slopes 
Armstrong loam, 9 to 14 percent slopes, 
moderately eroded 
Atterberry silt loam, 0 to 2 percent slopes -- 
Bauer silt loam, 9 to 18 percent slopes, 
moderately eroded 
Bauer silt loam, 18 to 40 percent slopes, 
moderately eroded 
Bolan loam, 0 to 2 percent slopes 
Bremer silty clay loam, 0 to 2 percent slopes__ 
Caleb and stic soils, 9 to 14 percent 
slopes, moderately eroded _______ -- 
Caleb and Mystic soils, 14 to 18 percent 
slopes, moderately eroded ---------------- 
Canisteo clay loam, 0 to 2 percent slopes ---- 
Chelsea loamy fine sand, 4 to 9 percent 
slopes 
Chelsea loamy fine sand, 9 to 14 percent 
slopes 
Chelsea loamy fine sand, 14 to 25 percent 


moderately eroded 
Clarion loam, 9 to 14 percent slopes, 
moderately eroded 
Clarion loam, 14 to 18 percent slopes, 
moderately eroded 
Clinton silt loam, 5 to 9 percent slopes, 
moderately eroded 
Clinton silt loam, 9 to 14 percent slopes, 
moderately eroded 
Clinton silt loam, 14 to 18 percent slopes, 
moderately eroded 
Clinton soils, 9 to 14 percent slopes, 
severely eroded 
Coland clay loam, 0 to 2 percent slopes ------ 
Coland clay loam, 2 to 5 percent slopes ------ 
Colo silt loam, overwash, 0 to 2 percent 
51010689: = مم لپ نك دہ بے پت مس ماھت ےس‎ 2 
Colo silty clay loam, 0 to 2 percent slopes -- 
Dickinson fine sandy loam, 2 to 5 percent 
slopes 
Dickinson fine sandy loam, 5 to 9 percent 
slopes 
Dickinson fine sandy loam, 9 to 14 percent 
slopes 
Downs silt loam, 0 to 2 percent slopes مس‎ 
Downs silt loam, 2 to 5 percent slopes 
Downs silt loam, 5 to 9 percent slopes, 
moderately eroded 
Downs silt loam, 9 to 14 percent slopes, 
moderately eroded 
Downs silt loam, 14 to 18 percent slopes, 
moderately eroded uuu 
Downs silt loam, benches, 2 to 5 percent 
slopes 
Downs silt loam, benches, 5 to 9 percent 
Jon —. —— — P— 
Ely silty clay loam, 2 to 5 percent slopes ____ 


Acres 


555 
240 
240 

5,180 
11,370 
19,615 

4,410 

330 


210 
3,295 


Percent 


2.2 
6.0 
1.0 


E! 
2. 


4. 
4. 


i 


A [2 EB, 


7 
E! 
.2 
2 
ሁ 


0 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
6 
1 
5 
1 
1 
3 
2 
1 
3 
2 
了 
9 
1 
1 
1 
1 
1 
4 
2 
9 
1 
) 
1 


Mapping unit 


Fayette silt loam, 2 to 5 percent slopes 
Fayette silt loam, 5 to 9 percent slopes, 
moderately eroded 
Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded 
Fayette silt loam, 14 to 18 percent slopes, 
moderately eroded 
Fayette silt loam, 18 to 25 percent slopes, 
moderately eroded 
Fayette soils, 9 to 14 percent slopes, 
severely eroded 
Flagler sandy loam, 1 to 4 percent slopes --- 
Gara loam, 9 to 14 percent slopes, 
moderately eroded 
Gara loam, 14 to 18 percent slopes, 
moderately eroded 
Gara loam, 18 to 25 percent slopes, 
moderately eroded 
Gara loam, 25 to 40 percent slopes ---------- 
Gara-Armstrong loams, 9 to 14 percent 
slopes, moderately eroded 
Gara-Armstrong loams, 14 to 18 percent 
slopes, moderately eroded 
Gara-Armstrong complex, 14 to 18 percent 
slopes, severely eroded 
Garwin silty clay loam, 0 to 2 percent 
slopes 
Garwin-Sperry complex, 0 to 2 percent 
slopes 
Hayden loam, 14 to 18 percent slopes, 
moderately eroded 
Hayden loam, 18 to 25 percent slopes 
Hayden loam, 25 to 40 percent slopes 
Judson silt loam, 0 to 2 percent slopes ______ 
Judson silty clay loam, 2 to 5 percent 


slopes 
Kennebec silt loam, 0 to 2 percent slopes ب‎ 
Killduff silty clay loam, 5 to 9 percent 

slopes, moderately eroded 
Killduff silty clay loam, 9 to 14 percent 

slopes, moderately eroded 
Killduff silty clay loam, 14 to 18 percent 

slopes, moderately eroded 
Ladoga silt loam, 2 to 5 percent slopes سس‎ 
Ladoga silt loam, 5 to 9 percent slopes, 

mo و‎ eroded 
Ladoga silt loam, 9 to 14 percent slopes, 

moderately erode 


Lester loam, 5 to 9 dee slopes, 
moderately erode 
Lester loam, 9 to 14 percent slopes, 
moderately eroded 
Lindley loam, 14 to 18 percent slopes 
Lindley loam, 18 to 25 percent slopes 
Lindley loam, 25 to 40 percent slopes 
Lindley soils, 14 to 18 percent slopes, 
severely eroded 
Mahaska silty clay loam, 0 to 2 percent 


Martinsburg silt loam, 2 to 5 percent slopes... 

Martinsburg silt loam, 5 to 9 percent slopes... 

Muscatine silty clay loam, 0 to 2 percent 
slopes 


Acres 


Percent 


e 
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TABLE 1.—Approximate acreage and proportionate extent of the soils —Continued 


Mapping unit Percent 


Nevin silty clay loam, 0 to 2 percent 
slopes 
Nicollet loam, 1 to 3 percent slopes ________ 
Nira silty clay loam, 2 to 5 percent slopes, 
moderately eroded 
Nira silty clay loam, 5 to 9 percent slopes, 
moderately eroded 
Nira silty clay loam, 9 to 14 percent slopes, 
moderately eroded ا سسب‎ 
Nodaway silt loam, 0 to 2 percent slopes ____ 
Olmitz loam, 2 to 5 percent slopes ______ 
Olmitz loam, 5 to 9 percent slopes __________ 
Otley silty clay loam, 2 to 5 percent 


t° 
مقط‎ w i ኤ፦ 


mom 
au 


1 eroded ___ 9 00ص‎ 
Otley silty clay loam, 9 to 14 percent 

slopes, moderately eroded سس سد‎ 
Port Byron silt loam, 5 to 9 percent slopes, 

moderately eroded ___ 
Port Byron silt loam, 9 to 14 percent slopes, 

moderately 0000 
Port Byron silt loam, 14 to 18 percent 

slopes, moderately eroded .--.-__________ 
Port Byron silt loam, 18 to 25 percent 

slopes, moderately eroded 00ص‎ 
Shelby loam, 9 to 14 percent slopes, 

moderately eroded u 
Shelby loam, 14 to 18 percent slopes, 

moderately eroded  تثڑ‎ 
Shelby loam, 18 to 25 percent slopes, 

moderately eroded تب سس سسا‎ 
Shelby-Adair complex, 9 to 14 percent 

slopes, moderately eroded _____ 


1.2 
.2 
.4 
3 
1 


1 Less than 0.05 percent. 


Included with this soil in mapping are small areas 
of Nodaway, Zook, and Colo soils. Álso included are 
small wet areas, which are indicated by a special sym- 
bol on the soil map. 

This soil is well suited to row crops. Most areas are 
used for corn and soybeans. Some low-lying areas that 
are commonly flooded are in pasture or timber. 

This soil is susceptible to flooding unless it is pro- 
tected by dikes and levees. Some of the small depres- 
sional areas included in mapping are too wet for crops. 
The organie matter content is moderate. Capability 
unit IIw-2; environmental planting group 1. 

5B—Ackmore-Colo complex, 2 to 5 percent slopes. 
This complex is in drainageways. Areas are narrow 
and long and are 10 to 30 acres or more in size. 
Typieally, areas are about 50 percent Ackmore silt 
loam and about 35 percent Colo silty clay loam. The 
remaining 15 percent is mainly Ely and Judson soils. 
Ackmore soils are next to the channel or in areas that 
are most subject to flooding and siltation. 

Included with this soil in mapping are some areas of 

Ackmore-Colo complex, channeled, 2 to 5 percent 
slopes. 
. This complex is well suited to cultivated crops. The 
included areas are better suited to pasture than to 
most other uses. This complex is generally farmed 
with soils of the adjacent uplands, and it is used and 
managed similarly to those adjacent soils. 


Mapping unit Acres | Percent 
Shelby-Adair complex, 14 to 18 percent 
slopes, moderately eroded _-------------- 4,710 1.0 
Sparta loamy fine sand, 1 to 5 percent 
Slopes: دحت ت‎ መመመ ረረ. 1,460 3 
Sparta loamy fine sand, 5 to 9 percent 
slopes, moderately eroded _-------------- 790 2 
Sparta loamy fine sand, 9 to 18 percent 
slopes, moderately eroded --------------- 1,615 4 
Sperry silt loam, 0 to 1 percent slopes ______ 375 1 
Storden loam, 5 to 14 percent slopes ________ 550 E 
Storden loam, 14 to 18 percent slopes ------ 845 .1 
Storden loam, 18 to 25 percent slopes ______ 195 (*) 
Taintor silty clay loam, 0 to 2 percent 
Slopes ea 1,415 .3 
Tama silty clay loam, 0 to 2 percent slopes __ 385 al 
Tama silty clay loam, 2 to 5 percent slopes ..| 0 7.8 
Tama silty clay loam, 5 to 9 percent slopes, 
moderately eroded -_--------------------- 26,605 5.7 
Tama silty clay loam, 9 to 14 percent slopes, 
moderately eroded ---------------------- 18,550 4.0 
Tama silty clay loam, benches, 2 to 5 
percent slopes -___ 885 2 
Tama silty clay loam, benches, 5 to 9 percent 
slopes. = 470 .1 
Terril loam, 2 to 5 percent slopes سس‎ 990 2 
Tuskeego silt loam, 0 to 1 percent slopes ____ 845 2 
Wabash silty clay, 0 to 2 percent slopes ---- 1,885 4 
Webster silty clay loam, 0 to 2 percent 
slopes "1": ا اطي‎ cec 860 2 
Wiota silt loam, 0 to 2 percent slopes مت‎ 2,455 5 
Zook silty clay loam, 0 to 2 percent slopes __| 12,245 2.6 
Water ۰ ረር መመመ 720 2 
Quarries and sand pits ------------------ 120 ነ) 
Total عسات تت ديات‎ aaa 467,840 100.0 


This complex is subject to flooding by stream over- 
flow and by the runoff from adjoining upland soils. 
Wetness, siltation, and rilling or gullying are hazards. 
Conservation practices that reduce runoff from the 
soils on the side slopes reduce these hazards. Grassed 
waterways are used in many areas. Organic matter 
content ranges from moderate to high. Capability unit 
IIw—1; environmental planting group 1. 

C5B—Ackmore-Colo complex, channeled, 2 to 5 per- 
cent slopes. This complex is in areas adjacent to en- 
trenched, meandering waterways. Individual areas are 
narrow and long. Typically, areas are about 50 percent 
Ackmore silt loam and 35 percent Colo silty clay loam. 
The remaining 15 percent is mainly Ely and Judson 
soils. The Ackmore soils are adjacent to the channels 
and in areas that are most subject to flooding and 
siltation. 

Included with this soil in mapping are some areas 
of Ackmore-Colo complex, 2 to 5 percent slopes. 

This complex is better suited to pasture than to 
other uses; areas are cut by the channels, and few are 
large enough for row crops to be feasible. The in- 
cluded areas are well suited to row crops. 

This complex is subject to flooding by stream over- 
flow and by the runoff from adjoining upland soils. 
Organie matter content ranges from moderate to high. 
Capability unit Vw-1; environmental planting group 
1. 
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Adair series 


The Adair series consists of moderately well drained 
or somewhat poorly drained soils that formed in mod- 
erately fine textured, reddish glacial till on the uplands. 
They formed under prairie grasses. Slopes are 9 to 18 
percent. 

In a representative profile the surface layer is very 
dark gray, very dark grayish brown, and dark brown 
elay loam about 10 inches thick. The firm clay loam 
subsoil is dark yellowish brown, brown, and yellowish 
red in the upper part and brown, strong brown, and 
grayish brown in the lower part. It is 50 inches thick. 
A line of small stones and gravel is common in the 
upper part of the subsoil. Mottles are also common in 
the subsoil. 

Permeability is slow, and available water capacity 
is high. Available phosphorus in the subsoil is very 
low, and potassium is very low or low. 

Adair soils are mainly used for hay and pasture, but 
some areas are planted to row crops. Erosion is the 
main hazard. 

Representative profile of Adair clay loam, 9 to 14 
percent slopes, moderately eroded, on an east-facing 
convex side slope in a bromegrass pasture, 78 feet 
east and 270 feet بے‎ of the northwest corner of 

SW], sec. 9, T. 80 9 W.: 

Ap 一 0 to 了 ae very dark gray (10YR 3/1) 
light clay loam; weak fine granular 
structure; friable; neutral; abrupt 
smooth boundary. 

A8—7 to 10 inches; dark brown (10YR 3/83) and 
very dark grayish brown (10YR 3/2) 
clay loam; dark brown (10YR 3/3) 
kneaded; weak and moderate very fine 
subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B21—10 to 18 inches; dark yellowish brown 
(10YR 4/4) clay loam; weak fine sub- 
angular blocky structure; firm; pebbles 
and stones at base of horizon; slightly 
acid; clear smooth boundary. 

IIB22t 一 13 to 22 inches; mottled brown (7.5YR 
4/4) and yellowish red (5YR 4/6) heavy 
clay loam; moderate fine and medium 
subangular blocky structure; firm; thin 
discontinuous clay films; medium acid; 
clear smooth boundary. 

IIB23t—22 to 48 inches; brown (7.5YR 4/4) 
heavy clay loam; common fine distinct 
light olive brown (2.5Y 5/6), grayish 
brown (2.5Y 5/2), and reddish brown 
(5Y 4/4) mottles; moderate medium 
angular and subangular blocky struc- 
ture; firm; thin discontinuous clay films; 
medium acid; clear smooth boundary. 

1188-48 to 60 inches; strong brown (7.5YR 5/6) 
and grayish brown (2.5Y 5/2 or 10YR 
5/2) heavy clay loam; many fine distinct 
brown (7.5YR 4/4), red (2.5YR 4/6), 
and yellowish brown (10YR 5/8) 
mottles; massive; firm; neutral. 

The thickness of the solum ranges from 40 to 65 
inches. The A horizon is black (10YR 2/1), very dark 
gray (10YR 3/1), very dark brown (10YR 2/2), very 


dark grayish brown (10YR 3/2), or dark brown 
(10YR 3/3). In uneroded areas the A horizon is 10 to 
17 inches thick. The texture of the A horizon com- 
monly is clay loam, but the range includes silty clay 
loam, silt loam, and loam. The IIB2t horizon is medium 
acid or strongly acid. It is heavy clay loam or clay. 

Adair soils lack the grayish mottles in the upper 
part of the B horizon that are typical of the series. 
Also, the dark brown color in the A3 horizon is not 
within the range defined for the series. These differ- 
ences, however, do not have a significant effect on the 
use and behavior of the soils. 

Adair soils are near and formed in materials similar 
to those of the Lamoni and Clarinda soils. Adair soils 
have redder hue in the B2 horizon than Lamoni and 
Clarinda soils. 

192D2—Adair clay loam, 9 to 14 percent slopes, 
moderately eroded. 'This soil is in a narrow band, about 
200 to 300 feet wide, on shoulders of convex side 
Slopes. Areas range from 5 to 30 acres in size. 

This soil has the profile described as representative 
of the series. In many areas, however, the dark brown 
and dark yellowish brown material from the lower 
part of the surface layer has been mixed with the 
upper part of the subsoil in the plow layer. 

Included with this soil in mapping are a few small 
areas of moderately sloping Adair soils. Also included 
are some severely eroded spots, which are indicated by 
a special symbol on the soil map. 

This soil usually is farmed with adjoining soils. It 
is suited to hay and pasture. Row crops can be grown 
occasionally. Because some of the subsoil is mixed in 
the plow layer in most places, it is hard to get a good 
seedbed. The subsoil is clayey and very low in organic 
matter. Erosion and runoff are the major hazards. 
Seepy, wet areas are common near areas where this 
soil comes in contact with loess soils upslope. Organic 
matter content is generally moderately low. Capability 
unit IVe-2; environmental planting group 1. 


Alluvial land 


C315—Alluvial land, channeled (0 to 2 percent 
slopes). This mapping unit consists of areas of al- 
luvium recently deposited on first bottoms. This 
alluvial material varies widely in color and texture 
and is distinctly stratified. This mapping unit consists 
of light-colored silt and sand deposits with layers of 
dark-colored, clayey material. 

Included in mapping are some areas of Nodaway, 
Colo, and Zook 80115. Also included are some gently 
undulating areas. 

This land is frequently flooded. It is subject to 
scouring and deposition each year when streams over- 
flow. Much of this land is dissected by shallow me- 
anders and oxbows. Some of the old stream channels 
are filled with water for long periods. 

This alluvial land has limited value for cultivated 
crops unless it is cleared, smoothed, drained, and pro- 
tected by dikes. Much of this land is wooded. It is 
suited to pasture in some areas and provides good 
habitat for wildlife. The supply of plant nutrients 
varies. The available water capacity is generally high. 
Capability unit Vw-1; environmental planting group 
2. 
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315—Alluvial land-Nodaway complex, 0 to 2 percent 
slopes. This complex is on first bottoms along the major 
Streams. Individual areas vary in size, but most are 
narrow and parallel the stream. Most areas are dis- 
sected by oxbows and meandering stream channels. 
This complex is about 70 percent alluvial land and 30 
percent Nodaway silt loam. Typically, Nodaway silt 
loam is on the higher elevations in the individual 
areas. Alluvial land is variable in texture. Commonly 
it has a silty to sandy surface layer underlain by 
Stratified mixtures ranging from sand to silty clay. 
Other properties also vary. 

Most of this complex is in row crops, and it is 
moderately well suited to this use. Some areas are in 
woodland. Some areas are in pasture, many of which 
have scattered trees. Flooding is a serious hazard, and 
the oxbows and stream channels pond water, some- 
times for long periods. If these hazards are overcome, 
this complex is well suited to row crops. Capability 
unit IIIw-1; environmental planting group 2. 


Armstrong series 


The Armstrong series consists of moderately well 
drained or somewhat poorly drained soils on uplands. 
These soils formed mostly in glacial till, but the upper 
part formed partly in loess or loess and erosional 
Sediments. Native vegetation is grass and timber. 
Slopes are 9 to 18 percent. 

In 8 representative profile the surface layer is very 
dark gray loam 6 inches thick. The subsurface layer 
is dark grayish brown loam 4 inches thick. The subsoil 
is 37 inches thick; it is brown, friable clay loam in the 
upper part and grades with depth to brown, firm clay 
and dark brown, strong brown, and yellowish brown, 
firm clay loam. Various colored mottles are in the 
subsoil. The substratum is mottled yellowish brown 
clay loam to a depth of 60 inches. 

Permeability is slow, and available water capacity 
is high. Available phosphorus and potassium are very 
low in the subsoil. 

Armstrong soils are used mainly for hay and pasture 
but are also planted to row crops. Erosion is the main 
hazard. 

Representative profile of Armstrong loam, 9 to 14 
percent slopes, moderately eroded, in an uneroded part 
of the unit, on an east-facing convex side slope in a 
permanent pasture, 80 feet west and 30 feet north of 
ከ ہے رت‎ corner of SW14SE14 sec. 26, T. 81 N., 


Ap 一 0 to 6 inches; very dark gray (10YR 8/1) 
loam; weak fine subangular blocky and 
granular structure; friable; neutral; 
clear smooth boundary. 

A2—6 to 10 inches; dark grayish brown (10YR 
4/2) loam; few fine distinct strong brown 
(7.5YR 5/6) mottles; weak thin platy 
structure parting to weak fine sub- 
angular blocky; friable; slightly acid; 
gradual smooth boundary. 

B1t—10 to 14 inches; brown (10YR 4/3) clay 
loam; few fine faint brown (10YR 5/3) 
mottles; weak and moderate fine sub- 
angular blocky structure; friable; thin 
discontinuous clay films; thin discon- 


tinous light gray (10YR 7/1 dry) silt 
coats on faces of peds; slightly acid; 
gradual smooth boundary. 

IIB21t—14 to 22 inches; brown (7.5YR 4/4) light 
clay; common fine distinct reddish brown 
(BYR 4/4), yellowish red (5YR 4/6), 
red (2.5YR 4/8), and grayish brown 
(10YR 5/2) mottles; moderate fine sub- 
angular blocky structure; firm; thin dis- 
continuous silt coats; medium acid; 
gradual smooth boundary. 

IIB22t—22 to 29 inches; brown (7.5YR 4/4) 
light clay; common fine distinct reddish 
brown (5YR 4/4), yellowish red (5YR 
4/6), and red (10YR 4/8) mottles; few 
fine faint strong brown (7.5YR 5/6), 
brown (10YR 5/3), and grayish brown 
(10YR 5/2) mottles; moderate fine sub- 
angular blocky structure; firm; thin dis- 
continuous clay films and silt coats on 
faces of peds; strongly acid; gradual 
smooth boundary. 

11B23t—29 to 38 inches; dark brown (7.5YR 4/4) 
and strong brown (7.5YR 5/6) heavy 
clay loam; few fine distinct yellowish red 
(5YR 4/6) mottles; weak medium pris- 
matic structure parting to moderate fine 
subangular blocky; firm; thin discon- 
tinuous clay films and silt coats on faces 
of peds; medium acid; gradual smooth 
boundary. 

IIB83t—38 to 47 inches, yellowish brown (10YR 
5/6) heavy clay loam; few medium dis- 
tinct dark brown (7.5YR 4/4), grayish 
brown (10YR 5/2), and light brownish 
gray (10YR 6/2) mottles; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; firm; thin 
discontinuous clay films; medium acid; 
gradual smooth boundary. 

to 60 inches; yellowish brown (10YR 

5/4 and 5/6) clay loam; common me- 

dium distinct strong brown (7.5YR 5/8) 

and few medium faint grayish brown 

(10YR 5/2), light brownish gray (10YR 

6/2), and brown (7.5YR 5/4) mottles; 

massive; firm; common dark accumula- 

tions; neutral. 

The solum ranges from 42 to more than 60 inches 
in thickness. The Al or Ap horizon is black (10YR 
2/1), very dark gray (10YR 3/1), or very dark gray- 
ish brown (10YR 3/2). The texture is dominantly 
loam, but the range includes silt loam, silty clay loam, 
or clay loam. In cultivated or eroded areas, the A2 
horizon is commonly mixed in the Ap horizon. The 
A2 horizon is dark grayish brown (10YR 4/2) or 
grayish brown (10YR 5/2) loam or silt loam. The 
IIB2t horizon is 36 to 48 percent clay. It is 12 to 30 
inches thick. A band of pebbles is in many of the 
profiles. The part of the IIB2 horizon that has reddish 
matrix colors of 7.5YR hue or redder and mottles of 
5YR hue or redder is 15 to 30 inches thick. 

Armstrong soils are near and formed in similar 
materials as Gara and Lindley soils. Armstrong soils 
are upslope from Gara and Lindley soils. Armstrong 
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soils have reddish mottles of 5YR hue, which Gara 
and Lindley soils lack. Armstrong soils have more than 
35 percent clay in the 1182 horizon, and Gara and 
Lindley soils have 30 to 35 percent clay in the B2 
horizon. 

792D2—Armstrong loam, 9 to 14 percent slopes, 
moderately eroded. This soil is in a narrow band about 
200 to 300 feet wide. It is on shoulders of convex side 
slopes. The size of the individual areas ranges from 
10 to 20 acres. 

This soil has a profile similar to the one described 
as representative for the series, but in most areas the 
subsurface layer and some of the subsoil are mixed in 
the plow layer. 

Included with this soil in mapping are some areas 
of moderately steep Armstrong soils. Also included 
are some severely eroded areas about 14 to 8 acres in 
size. These areas are indicated by a special symbol on 
the soil map. 

This soil is usually farmed with adjoining soils. It is 
suited to hay and pasture. Row crops can be grown 
occasionally, but it is hard to get a good seedbed. In 
most places some of the subsoil is mixed in the plow 
layer. The subsoil is clayey and very low in organic 
matter. Erosion is the major hazard. Seepy, wet areas 
are common near areas where this soil comes in con- 
tact with loess soils upslope. Organic matter content 
is generally low. Capability unit IVe-2; environmental 
planting group 1. 


Atterberry series 


The Atterberry series consists of somewhat poorly 
drained soils on divides in the uplands. These soils 
formed in loess under native vegetation of forest and 
prairie grasses. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is very 
dark gray silt loam about 6 inches thick. The subsur- 
face layer is dark grayish brown light silty clay loam 
about 9 inches thick. The subsoil is 45 inches thick. It 
is dark grayish brown, friable silty clay loam in the 
upper part; mottled grayish brown and brown, friable 
silty clay loam in the middle part; and mottled grayish 
brown, yellowish brown, and strong brown, friable 
light silty clay loam in the lower part. 

Permeability is moderate, and the available water 
capacity is high. Available phosphorus in the subsoil 
is low, and potassium is very low. 

Atterberry soils are mainly used for cultivated crops. 
There are no serious hazards or limitations to use. 

Representative profile of Atterberry silt loam, 0 to 
2 percent slopes, in a pasture 570 feet east and 80 feet 
north of the southwest corner of the NEIASEIA sec. 
19, T. 81 N., R. 50 W.: 

Al 一 0 to 6 inches; very dark gray (10YR 3/1) 
silt loam, gray (10YR 5/1) dry; weak 
fine platy structure parting to weak fine 
granular; friable; slightly acid; gradual 
smooth boundary. 

A2 一 6 to 15 inches; dark grayish brown (10YR 
4/2) light silty clay loam, dark grayish 
brown (10YR 4/2) crushed, grayish 
brown (10YR 5/2) and light gray 
(10YR 6/1) dry; very dark grayish 
brown (10YR 3/2) coats on faces of 


peds; weak thin platy structure parting 
to moderate fine subangular blocky; fri- 
able; slightly acid; clear smooth bound- 


ary. 
B1t—15 to 22 inches; dark grayish brown (10YR 
4/2) silty clay loam; few fine distinct 
light yellowish brown (10YR 6/4) 
mottles; moderate fine subangular and 
angular blocky structure; friable; thin 
discontinuous clay films and grayish 
brown (10YR 5/2) dry silt coats; 
slightly acid; clear smooth boundary. 
B21t—22 to 32 inches; grayish brown (10YR 
5/2) and brown (10YR 5/3) silty clay 
loam; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate 
fine subangular and angular blocky 
structure; friable; dark grayish brown 
(10YR 4/2) coats on faces of peds; thin 
discontinuous clay films and silt coats; 
few dark colored accumulations of ox- 
ides; slightly acid; gradual smooth 
boundary. 
B22t—32 to 44 inches; mottled grayish brown 
(10YR 5/2), brown (10YR 5/3), yellow- 
ish brown (10YR 5/6), and strong 
brown (7.5YR 5/6) light silty clay loam; 
weak medium prismatic structure part- 
ing to moderate medium subangular 
blocky; friable; thin continuous clay 
films and silt coats on faces of peds; few 
dark-colored accumulations of oxides; 
medium acid; gradual smooth boundary. 
to 60 inches, mottled grayish brown 
(10YR 5/2), yellowish brown (10YR 
5/6), and strong brown (7.5YR 5/6) 
light silty clay loam; weak coarse pris- 
matic structure; friable; thin discon- 
tinuous silt coats on faces of prisms; 
few dark-colored accumulations of ox- 
ides; medium acid. 

The solum ranges from 40 inches to more than 60 
inches in thickness. The A1 horizon is black (10YR 
2/1), very dark gray (10YR 3/1), or very dark gray- 
ish brown (10YR 3/2). It is 4 to 8 inches thick. The 
A2 horizon ranges from dark grayish brown (10YR 
slo grayish brown (10YR 5/2). It is 4 to 9 inches 
thic 


B8—44 


Atterberry soils are associated with Downs and 
Museatine soils, which also formed in loess. Atter- 
berry soils have a thinner, lighter colored surface 
layer than Muscatine soils, and they have an A2 
horizon, which Muscatine soils lack. Atterberry soils 
have 8 more grayish subsoil than Downs soils. Downs 
soils are better drained than Atterberry soils. 

29]—Atterberry silt loam, 0 to 2 percent slopes. 
This soil is on upland divides. Areas are long, wide, 
and irregular in shape. 

Included with this soil in mapping are small areas 
of depressional soils that are poorly drained. These 
areas are indicated by special symbols on the soil map. 
Also included are some areas of soils that have a 
darker colored subsurface layer than Atterberry soils. 
These soils resemble Muscatine soils. 

This Atterberry soil is well suited to row crops. It is 
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susceptible to slight wetness in some years. The or- 
ganic matter content is moderate. Capability unit I-1; 
environmental planting group 1. 


Bauer series 


The Bauer series consists of well drained to mod- 
erately well drained soils on convex side slopes on 
uplands that generally border large stream valleys. 
These soils formed in silty or loamy sediments and in 
the underlying shale. Slopes are 9 to 40 percent. 

In a representative profile the surface layer is black 
and very dark gray silt loam about 6 inches thick. The 
upper 15 inches of subsoil is dark grayish brown, 
grayish brown, and brown friable to firm silty clay 
loam, and the lower 8 inches is gray and grayish 
brown very firm clay. The upper part of the sub- 
stratum is light brownish gray and light gray clay 
and clay loam. Below a depth of 58 inches, the sub- 
Stratum consists of thin strata of silty and sandy shale. 

Permeability is very slow, and the available water 
capacity is moderate. The available phosphorus is very 
low, and the potassium is low in the subsoil. 

Bauer soils are mainly used for pasture. Some areas 
are in timber, and a few areas are used for cultivated 
crops. Erosion is a serious hazard. 

Representative profile of Bauer silt loam, 9 to 18 
percent slopes, moderately eroded, in a bluegrass pas- 
ture, 500 feet south and 400 feet east of the northwest 
corner of SEI4NW14A sec. 36, T. 78 N., R. 19 W.: 

A11—0 to 4 inches; black (10YR 2/1) silt loam; 
weak very fine granular structure; very 
friable; slightly acid; gradual smooth 
boundary. 

A12-—4 to 6 inches; very dark gray (10YR 8/1) 
silt loam; weak thin platy structure part- 
ing to very fine granular; very friable; 
medium acid; clear smooth boundary. 

Bi—6 to 10 inches; dark grayish brown (10YR 
4/2) silty clay loam; weak very fine and 
fine subangular blocky structure; fri- 
able; very dark grayish brown (10YR 
3/2) coats and thin discontinuous silt 
coats and clay films on faces of peds; me- 
dium acid; clear smooth boundary. 

B21—10 to 18 inches; dark grayish brown (10YR 
4/2), grayish brown (10YR 5/2), and 
brown (10YR 5/8) silty clay loam; 
many fine distinct olive yellow (2.5Y 
6/6) mottles; moderate fine subangular 
and angular blocky structure; friable; 
thin discontinuous silt coats and clay 
films on faces of peds; medium acid; 
abrupt smooth boundary. 

IIB22—13 to 21 inches; grayish brown (10YR 
5/2) and brown (10YR 5/3) heavy silty 
clay loam; many fine distinct olive yellow 
(2.5Y 6/6) mottles; moderate medium 
angular blocky structure; firm; thin dis- 
continuous silt coats and clay films on 
faces of peds; medium acid; gradual 
smooth boundary. 

IIB28—21 to 29 inches; gray (10YR 5/1) and 
grayish brown (10YR 5/2) clay; many 
medium distinct brownish yellow (10YR 


6/6) and yellowish brown (10YR 5/6) 
mottles; weak coarse prismatic struc- 
ture; very firm; slightly acid; gradual 
smooth boundary. 

1101-29 to 37 inches; light brownish gray (2.5Y 
6/2) clay; many medium distinct brown- 
ish yellow (10YR 6/6) mottles; thick 
platy rock structure; firm; few calcium 
carbonate concretions; neutral; gradual 
smooth boundary. 

IIC2—37 to 58 inches; light gray (2.5Y 7/2) and 
light brownish gray (2.5Y 6/2) light 
clay loam; many moderate distinct 
brownish yellow (10YR 6/6) mottles; 
thick platy rock structure; firm; few cal- 
cium carbonate concretions; neutral; 
gradual smooth boundary. 

TIC8—53 to 60 inches; light yellowish brown 
(2.5Y 6/4) stratified loam, sandy loam, 
loamy sand, and clay; many medium dis- 
tinct yellowish brown (10YR 5/6) 
mottles; medium platy rock structure; 
friable to firm; neutral. 

The A horizon is black (10YR 2/1), very dark 
brown (10YR 2/2), very dark gray (10YR 3/1), or 
very dark grayish brown (10YR 3/2) loam or silt 
loam. It is 8 to 15 inches thick except where eroded. 
The B2 horizon is yellowish brown (10YR 5/4) or 
brown (10YR 4/3) silty clay loam or clay loam in 
places. 

Many eroded areas have a thinner A horizon than 
is defined for the series, but this does not have a 
Significant effect on the use of the soils. Typically the 
Bauer soils in this county have calcium carbonate 
concretions above a depth of 40 inches, which is not 
within the defined range of the series. This does not 
significantly affect the use or behavior of the soils. 

Bauer soils are near Tama and Otley soils, which 
formed in loess, and Gara and Shelby soils, which 
formed in glacial till. Bauer soils are downslope from 
these soils. 

185E2—Bauer silt loam, 9 to 18 pereent slopes, 
moderately eroded. This soil is on convex side slopes 
that border drainageways. Typically, the areas are 
narrow bands at the base of slopes and are 5 to 25 
acres in size. 

This soil has the profile described as representative 
of the series. In many places where the soil is plowed, 
some of the dark grayish brown subsoil is mixed into 
the plow layer. 

Included with this soil in mapping are areas of 
severely eroded soils and coal mine spoil banks. These 
areas are shown by special symbols on the soil map. 
Gullies are common in many areas. 

This soil is suited to permanent pasture and wild- 
life habitat. It is very susceptible to excessive runoff 
and is highly erodible. Organic matter content is gen- 
erally low. Capability unit VIe-2; environmental 
planting group 1. 

185F2—Bauer silt loam, 18 to 40 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Typically, these areas are in narrow bands at the bases 
of slopes. These areas range from 10 to 25 acres in 


126. 
This soil has a profile similar to the one described as 
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representative of the series, but the surface layer is 
thinner and depth to shale is only 10 to 14 inches. The 
surface layer is very dark grayish brown in areas 
where this soil has been plowed, and some of the dark 
grayish brown subsoil is mixed into the plow layer. 

Included with this soil in mapping are areas of 
severely eroded soils, coal mine dumps, and spoil areas. 
These are shown by special symbols on the soil map. 

This soil is suited to permanent pasture and wild- 
life habitat. It is very susceptible to erosion and has 
a high rate of runoff because of its steep and very 
steep slopes and very slow permeability. Organic 
matter content is generally low. Capability unit VIIe- 
1; environmental planting group 1. 


Bolan series 


The Bolan series consists of well drained soils on 
stream benches. These soils formed in loamy alluvial 
sediments reworked by wind. Native vegetation was 
prairie grasses. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is loam; 
the upper 14 inches is black, and the lower 3 inches is 
very dark grayish brown. The subsoil is dark brown 
and dark yellowish brown, friable loam in the upper 
11 inches and dark yellowish brown, very friable fine 
sandy loam in the lower 10 inches. The substratum is 
dark yellowish brown loamy fine sand. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. Available water 
capacity is moderate. Available phosphorus is low in 
the subsoil, and available potassium is very low. 

Bolan soils generally are used for cultivated crops. 
The major hazards are drought and soil blowing. 
Fertility is generally low. 

Representative profile of Bolan loam, 0 to 2 percent 
slopes, on a stream bench, 300 feet west and 330 feet 
south of the center of sec. 10, T. 79, N., R. 21 W.: 

Ap 一 0 to 6 inches; black (10YR 2/1) loam; weak 
fine granular structure; very friable; 
slightly acid; gradual smooth boundary. 

A12—6 to 14 inches; black (10YR 2/1) loam; 
weak fine granular structure; very fri- 
able; slightly acid; gradual smooth 


boundary. 

A18—14 to 17 inches; very dark grayish brown 
(10YR 3/2) loam; weak fine granular 
structure; very friable; neutral; gradual 
smooth boundary. 

B1—17 to 28 inches; dark brown (10YR 3/3) and 
dark yellowish brown (10YR 3/4) loam; 
very dark grayish brown (10YR 3/2) 
coats on faces of peds; weak coarse sub- 
angular blocky structure; very friable; 
slightly acid; gradual smooth boundary. 

B2—28 to 38 inches; dark yellowish brown (10YR 
4/4) fine sandy loam; weak coarse sub- 
angular blocky structure; very friable; 
slightly acid; gradual smooth boundary. 

IIC 一 88 to 60 inches; dark yellowish brown 
(10YR 4/4) loamy fine sand; single 
grained; loose; slightly acid. 

The solum typically ranges from 30 to 48 inches in 
thickness. Carbonates and pebbles are typically absent 
from the solum. The 10 to 40 inch control section 


averages from 14 to 18 percent clay. The Al horizon 
is typically black (10YR 2/1) and ranges to very dark 
brown (10YR 2/2) or very dark grayish brown (10YR 
3/2). The Al horizon is loam or silt loam that is high 
in sand content. It is 10 to 17 inches thick. The B2 
horizon ranges from dark yellowish brown (10YR 
8/4) to yellowish brown (10YR 5/6) loam or fine 
sandy loam. The IIC horizon is mainly loamy fine sand 
but includes some fine and medium sand. 

Bolan soils are near Lawler and Coland soils. Bolan 
soils are well drained, whereas Coland soils are poorly 
drained and Lawler soils are somewhat poorly drained. 

174—Bolan loam, 0 to 2 percent slopes. This soil is 
on stream benches. Typical areas are moderately wide 
and are irregular in shape. Included with this soil in 
mapping are small knolls that are sandy and exces- 
sively drained and swales that are somewhat poorly 
drained to poorly drained. The poorly drained areas 
are indicated by a special symbol on the soil map. 

This soil is commonly used for row crops. Droughti- 
ness is the main hazard. It is also susceptible to soil 
blowing. Organic matter content is moderate. Capabil- 
ity unit IIs-1; environmental planting group 1. 


Bremer series 


The Bremer series consists of poorly drained soils 
that formed in moderately fine textured alluvium on 
low benches or high second bottoms. Native vegetation 
was prairie grasses. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is black 
silty clay loam 17 inches thick. The subsoil is firm 
silty clay loam. It is very dark gray in the upper part 
and dark gray in the lower part, to a depth of 62 
inches. 

Permeability is slow to moderately slow, and avail- 
able water capacity is high. Available phosphorus and 
potassium are low in the subsoil. 

Bremer soils are commonly used for corn and soy- 
beans. Wetness is the major hazard. Flooding is a 
hazard at the lower elevations. 

Representative profile of Bremer silty clay loam, 0 to 
2 percent slopes, 600 feet south and 400 feet east of 
the northwest corner of sec. 19, T. 79 N., R. 19 W.: 

Ap—0 to 8 inches; black (10YR 2/1) silty clay 
loam; weak fine granular structure; fri- 
able; slightly acid; abrupt smooth bound- 


ary. 

A12—8 to 17 inches; black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
structure; friable; slightly acid; gradual 
smooth boundary. 

B21t—17 to 24 inches; very dark gray (10YR 
3/1) heavy silty clay loam; moderate 
fine subangular blocky structure; firm; 
thin discontinuous clay films; slightly 
acid; gradual smooth boundary. 

B22tg—24 to 34 inches; very dark gray (10YR 
3/1) heavy silty clay loam; few fine dis- 
tinct yellowish brown (10YR 5/6 and 
5/8) mottles; moderate fine subangular 
blocky structure; firm; thin discontinu- 
ous clay films and silt coats; slightly 
acid; gradual smooth boundary. 

B31tg—34 to 46 inches; dark gray (5Y 4/1) 
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heavy silty clay loam; very dark gray 
(5Y 3/1) coats on peds; many medium 
distinct olive (bY 5/4) and yellowish 
brown (10YR 5/4 and 5/6) mottles; 
weak fine subangular blocky structure; 
firm; thin discontinuous clay films and 
silt coats; few fine dark concretions; 
slightly acid; gradual smooth boundary. 

B32tg—46 to 62 inches; dark gray (5Y 4/1) 
heavy silty clay loam; many medium 
faint light olive brown (2.5Y 5/4) and 
few fine distinct yellowish brown (10YR 
5/4 and 5/6) mottles; weak angular 
blocky structure, massive in lower part; 
firm; thin discontinuous clay films and 
silt coats on tongues; few fine dark con- 
cretions; slightly acid. 

The solum ranges from 40 inches to more than 60 
inches in thickness. The depth to carbonates is 60 
inches or more. The A horizon is black (10YR 2/1) 
or very dark gray (N 3/0). It is 14 to 20 inches thick. 
The B2t horizon is 86 to 44 percent clay and is 14 to 
22 inches thick. The few fine faint mottles in the B2 
horizon increase in size and abundance with depth. In 
places the C horizon is stratified and medium textured. 

Dark colors extend to a depth of about 34 inches, 
which is deeper than the normal range for the 
Bremer series. This does not have a significant effect 
on the use and behavior of the soils. 

Bremer soils are near Colo, Wabash, and Zook soils. 
These soils have profiles that are somewhat similar 
to those of Bremer soils. Bremer soils typically are 
higher on the landscape than these soils and are more 
strongly developed, as evidenced by the accumulation 
of clay in the B horizon. 

43—Bremer silty clay loam, 0 to 2 percent slopes. 
This soil is on low stream benches or high second 
bottom lands. Areas are fairly large, and some are 
over 120 acres. In some areas where flooding occurs, 
recent deposits of sediments are on the surface. 

Included with this soil in mapping are areas of 
Wabash soils in small depressions and narrow swales. 
Areas of these very poorly drained soils are indicated 
by special symbols on the soil map. 

This soil is suited to corn, soybeans, small grains, 
and hay. Wetness is the major limitation. This soil 
dries slowly. If the soil is worked when it is too wet, it 
becomes puddled and eloddy and a good seedbed is 
difficult to establish. Maintaining good tilth is a prob- 
lem even if the drainage is improved. Some areas are 
subject to flooding. Organic matter content is high. 
سد‎ unit IIw-2; environmental planting group 


Caleb series 


The Caleb series consists of moderately well drained 
soils on short, rounded side slopes at the lower part of 
the steeper uplands and high benches along major 
streams. These soils formed in water-sorted glacial 
sediments. Native vegetation was mixed grass and 
forest. Slopes are 9 to 18 percent. 

In a representative profile the plow layer is very 
dark grayish brown loam about 6 inches thick. The 
subsurface layer is brown loam about 3 inches thick. 


The subsoil extends to a depth of 60 inches or more. 
It is brown and yellowish brown, firm clay loam in the 
upper part and yellowish brown, friable sandy clay 
loam in the lower part. 

Permeability is moderate to moderately slow. In 
places the substratum has moderately rapid permeabil- 
ity because of the sandier texture. Available water 
capacity is moderate. Available phosphorus and po- 
tassium are very low in the subsoil. 

Caleb soils are mainly used for hay and pasture, but 
cultivated crops are also grown. Erosion is the major 
hazard. 

Representative profile of an uneroded Caleb soil in 
an area of Caleb and Mystie soils, 9 to 14 percent 
slopes, moderately eroded, on a Southwest-facing slope 
in an alfalfa field, 250 feet west and 250 feet south oi 
the northeast corner of the SWQ!4NWH14 sec. 36, T. 80 

R. 17 W.:‏ و 

Ap 一 0 to 6 inches; very dark grayish brown 
(10YR 3/2) loam; weak fine granular 
structure;  friable; neutral; abrupt 
smooth boundary. 

A2—6 to 9 inches; brown (10YR 4/3) loam; weak 
fine subangular blocky structure; fri- 
able; discontinuous silt coats on faces of 
peds; neutral; clear smooth boundary. 

B1—-9 to 12 inches; brown (10YR 4/3) light clay 
loam; moderate fine and medium sub- 
angular blocky structure; firm; few fine 
dark-colored accumulations of oxides; 
discontinuous silt coats on faces of peds; 
neutral; clear smooth boundary. 

B21t—12 to 17 inches; brown (10YR 4/3) clay 
loam, brown (10YR 5/3) kneaded; 
strong medium subangular blocky struc- 
ture; firm; few fine dark-colored ac- 
cumulations of oxides; discontinuous silt 
eoats on faces of peds; neutral; clear 
smooth boundary. 

B22t—17 to 24 inches; yellowish brown (10YR 
5/4) clay loam; strong medium subangu- 
lar blocky structure; firm; thin discon- 
tinuous clay films and silt coats on 
vertical faces; few fine dark reddish 
brown (5YR 2/2) accumulations of ox- 
ides; neutral; gradual smooth boundary. 

B28t—24 to 81 inches; yellowish brown (10YR 
5/4) clay loam; strong fine prismatic 
and medium subangular blocky struc- 
ture; firm; thin discontinuous clay films 
and light gray (10YR 7/2) silt coats on 
the faces of peds; few fine distinct dark 
reddish brown (5YR 2/2) accumulations 
of oxides; slightly acid; gradual smooth 


boundary. 

B24t—31 to 36 inches; yellowish brown (10YR 
5/4) clay loam; strong fine prismatic 
and medium subangular blocky struc- 
ture; firm; thin discontinuous clay films 
and light gray (10YR 7/2) silt coats on 
the faces of peds; slightly acid; gradual 
smooth boundary. 

B31—36 to 48 inches; yellowish brown (10YR 
5/4) sandy clay loam; few fine faint 
strong brown (7.5YR 5/6) mottles ; 
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weak coarse prismatic structure; fri- 
able; few fine distinct dark reddish 
brown (5YR 2/2) accumulations of ox- 
ides; thin discontinuous clay films and 
light gray (10YR 7/2) silt coats on 
faces of peds; slightly acid; gradual 
smooth boundary. 

B32—48 to 64 inches; yellowish brown (10YR 
5/4) sandy clay loam; few fine faint 
strong brown (7.5YR 5/6) and grayish 
brown (10YR 5/2) mottles; weak coarse 
prismatie structure; friable: thin dis- 
continuous clay films and light gray 
(10YR 7/2) silt coats on faces of peds; 
slightly acid; gradual smooth boundary. 

The solum is 5 or more feet thick, and carbonates 
are absent to below that depth. It ranges from neutral 
to strongly acid. The A1 or Ap horizon is loam, silt 
loam, or light clay loam and is very dark gray (10YR 
8/1) or very dark grayish brown (10YR 3/2). The 
A2 horizon is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3) loam, silt loam, or light clay loam. 
In many places the A2 horizon is mixed with the Ap 
horizon. The B3 and C horizons observed range from 
sandy loam to sandy clay loam and contain strata of 
coarse material in places. 

Caleb soils are mapped in complexes with Mystic 
soils. They oceur downslope from Shelby and Gara 
soils. All of these soils formed in till or till-derived 
material. Caleb soils have a coarser textured B2t 
horizon than Mystic soils and lack the reddish color 
typical of Mystic soils. Caleb soils have more sand in 
the profile and are more stratified than Shelby and 
Gara soils. 

94D2— Caleb and Mystic soils, 9 to 14 percent slopes, 
moderately eroded. Areas of this group are on the lower 
part of side slopes on uplands or on remnants of high 
benches. Areas are commonly less than 15 acres in 
size. This group is about 55 percent Caleb soils and 
about 45 percent Mystic soils. The Mystic soils are 
along the upper edge of individual areas, and the Caleb 
soils are downslope. Where the soils have been plowed, 
the brown subsurface layer and upper part of the 
subsoil have been mixed into the plow layer. The 
Mystic soils in this unit have a profile similar to the 
one described as representative of that series, but 
more subsoil material is mixed into the plow layer. 

These soils are usually farmed with adjoining soils. 
They are well suited to hay and pasture, but row crops 
can be grown occasionally. Erosion is the major haz- 
ard. Maintaining good tilth is a problem that is made 
more difficult by the loss of organic matter by erosion 
and the mixing of the clayey subsoil into the plow 
layer. Organic matter content is generally low. Capa- 
bility unit IVe-2; environmental planting group 1. 

94E2—Caleb and Mystic soils, 14 to 18 percent 
slopes, moderately eroded. Areas of this group are on 
the lower part of convex side slopes or on remnants of 
high benches. This unit is about 50 percent Caleb soils 
and 50 percent Mystic soils. Caleb soils are downslope 
from the Mystic soils. Areas are generally 5 to 10 
acres in size. The Caleb soils have a profile similar to 
the one described as representative of the Caleb series. 
In most places that have been plowed, the brown sub- 
surface layer and the upper part of the subsoil have 


been mixed into the plow layer. The Mystic soils in 
this complex have a profile similar to the one de- 
Scribed as representative of the series, but in places a 
considerable amount of subsoil material has been 
mixed into the plow layer.: 

Most areas of this unit are in pasture. These soils 
are poorly suited to cultivated crops. They can be 
planted to corn occasionally as the first step in reno- 
vating pasture, but erosion is a serious hazard. Tilth 
usually is poor because of the low organic matter 
content and the mixing of subsoil material into the 
plow layer. Capability unit VIe-2; environmental 
planting group 1. 


Canisteo series 


The Canisteo series consists of poorly drained, cal- 
careous soils in plane or slightly depressional positions. 
These soils formed in loamy glacial sediments on up- 
lands. Native vegetation was tall grasses and sedges. 
Slope is 0 to 2 percent. 

In a representative profile the surface layer is cal- 
careous clay loam about 21 inches thick; the upper 
part is black, and the lower few inches is very dark 
gray. The subsoil 15 dark gray and olive gray, calcare- 
ous loam to a depth of 36 inches. The substratum is 
mottled olive gray, calcareous loam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

The Canisteo soils are used primarily for row crops. 
Wetness is the major hazard. 

Representative profile of Canisteo clay loam, 0 to 2 
percent slopes, in a slightly concave depression in soy- 
bean stubble, 600 feet east and 240 feet south of 
northwest corner of NEI4 sec. 8, T. 81 N., R. 21 W.: 

Ap—0 to 10 inches; black (N 2/0) clay loam; 
weak fine granular structure; fri- 
able; slight effervescence ; mildly alkaline; 
gradual smooth boundary. 

A12—10 to 17 inches; black (N 2/0) light clay 
loam; weak fine granular structure; fri- 
able; slight effervescence; mildly alka- 
line; clear wavy boundary. 

A3g—17 to 21 inches; very dark gray (10YR 3/1) 
light elay loam; weak medium and fine 
subangular blocky structure; friable; 
slight effervescence; mildly alkaline; 
clear wavy boundary. 

B21g—21 to 29 inches; dark gray (5Y 4/1) 
heavy loam; few fine prominent yellow- 
ish brown (10YR 5/6) mottles; weak 
medium and fine subangular blocky 
structure; friable; strong effervescence; 
many accumulations and concretions of 
carbonates; moderately alkaline; clear 
wavy boundary. 

B22g—29 to 36 inches; olive gray (5Y 4/2) loam; 
dark gray (5Y 4/1) coats on faces of 
peds; few fine prominent yellowish 
brown (10YR 5/6) mottles; weak coarse 
prismatic structure parting to weak me- 
dium subangular blocky; friable; strong 
effervescence; few accumulations and 
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concretions of carbonates; moderately 
alkaline; clear wavy boundary. 

C1g—36 to 43 inches; olive gray (5Y 5/2) loam; 
common fine distinct yellowish brown 
(10YR 5/6) mottles; massive; friable; 
violent effervescence; few accumulations 
and concretions of carbonates; dark- 
colored accumulations of oxides; moder- 
ately alkaline; gradual smooth boundary. 

C2g—43 to 72 inches, olive gray (5Y 5/2) loam; 
many fine and medium prominent yellow- 
ish brown (10YR 5/6) and strong brown 
(7.5YR 5/6) mottles; massive; friable; 
strong effervescence; few carbonate con- 
eretions; few dark-colored accumulations 
of oxides; moderately alkaline. 

The solum ranges from 20 to 36 inches in thickness. 
The reaction is mildly alkaline or moderately alkaline. 
The clay content between depths of 10 and 36 inches 
ranges from 20 to 35 percent. The A horizon is loam, 
clay loam, silty clay loam, or silt loam. It is black 
(N 2/0) to very dark gray (10YR 3/1) in color. 
The B2 horizon is dark gray (5Y 4/1) or dark grayish 
brown (2.5Y 4/2) in the upper part and olive gray 
(5Y 4/2 or 5/2) in the lower part. The texture of the 
B2 horizon is loam or clay loam. Calcium carbonate 
equivalent is less than 5 percent to about 15 percent, 
and it is higher in the C horizon than in the solum. 

Canisteo soils are near Webster soils and formed in 
similar materials. Canisteo soils are calcareous, but 
Webster soils are leached of lime to the lower part of 
the B horizon. 

507— Canisteo clay loam, 0 to 2 percent slopes. This 
soil is in slight depressions at heads of drainageways 
or on rims of depressions. Areas are irregular in 
Shape and are about 5 to 20 acres. 

Included with this soil in mapping are small areas 
of soils that are more limy than Canisteo soils; these 
are in sections 3 and 4 in Clear Creek Township. Also 
included are small depressional areas of Webster soils. 

Canisteo soils are usually farmed with adjoining 
soils and planted to row crops. Wetness is a limita- 
tion. Surface drainage and tile drainage are both used. 
Maintaining good tilth is a problem. Fall plowing, 
artificial drainage, and timely field operations help to 
maintain tilth. Soil blowing is a hazard if this soil is 
plowed in fall. Practices that leave mulch on the sur- 
face help to control soil blowing. Organic matter 
content is high. Capability unit IIw-3; environmental 
planting group 2. 


Chelsea series 


The Chelsea series consists of excessively drained 
soils on convex ridgetops and side slopes on uplands 
adjacent to larger valleys. These soils formed in 
eolian sand under forest. Slopes are 4 to 40 percent. 

In a representative profile the surface layer is very 
dark gray loamy fine sand about 3 inches thick. The 
subsurface layer is about 31 inches thick. It is brown 
loamy fine sand and fine sand in the upper part and 
yellowish brown fine sand in the lower part. Below 
this to a depth of 60 inches is yellowish brown fine 
ud ا‎ thin layers of dark yellowish brown loamy 

ne sand. 


Permeability is rapid, and available water capacity 
is low. The available phosphorus and potassium in the 
subsoil are very low. 

The Chelsea soils are used primarily for pasture. 
Drought and erosion are the major hazards. 

Representative profile of Chelsea loamy fine sand, 4 
to 9 percent slopes, in a timbered pasture, 330 feet 
north and 440 feet east of the southwest corner of the 
SE sec. 27, T. 80 N., R. 21 W.: 

Al 一 0 to 3 inches; very dark gray (10YR 3/1) 
loamy fine sand; weak fine granular 
structure; very friable; medium acid; 
abrupt smooth boundary. 

A21—8 to 8 inches; brown (10YR 4/3) loamy 
fine sand; very dark grayish brown 
(10YR 3/2) coats on faces of peds; 
single grained; loose; medium acid; 
gradual smooth boundary. 

ል22---8 to 17 inches; brown (10YR 4/3) fine 
sand; single grained; loose; medium 
acid; clear smooth boundary. 

A23—1" to 34 inches; yellowish brown (10YR 
5/6) fine sand; single grained; loose; 
strongly acid; gradual smooth boundary. 

A&B—34 to 60 inches, yellowish brown (10YR 
5/4) fine sand; single grained; loose; 
thin dark yellowish brown (10YR 4/4) 
loamy fine sand bands; strongly acid; 
gradual smooth boundary. 

The solum ranges from 4 feet to many feet in thick- 
ness. The A1 or Ap horizon ranges from very dark 
gray (10YR 3/1) to brown (10YR 4/3) in color. The 
brown (10YR 4/3) color is prominent in eroded and 
cultivated areas. Texture of the A horizon is loamy 
fine sand or fine sand. The A horizon is medium acid 
or strongly acid in reaction. The A&B horizon is 
brown (10YR 4/3) or dark yellowish brown (10YR 
4/4) in the upper part and grades to light vellowish 
brown (10YR 6/4) or yellowish brown (10YR 5/4) 
in the lower part. 

Chelsea soils formed in the same kind of parent 
material and are on similar landscape positions as 
Sparta soils. Chelsea soils lack the moderately thick, 
dark colored surface layer that is characteristic of 
Sparta soils. 

63C—Chelsea loamy fine sand, 4 to 9 percent slopes. 
This soil is on narrow, convex ridgetops and side slopes 
on the uplands. Areas are typically long, narrow, and 
irregularly shaped. Some areas are moderately wide 
and oblong. They are about 5 to 20 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Sparta and Fayette soils. 

Most areas are used for pasture. Many areas are 
wooded. This soil is suited to permanent pasture and 
wildlife habitat. It is susceptible to severe erosion 
and is droughty. The hazard of soil blowing is severe, 
and maintaining a good plant cover is important. The 
organic matter content is very low. Capability unit 
IVs-1; environmental planting group 3. 

63D— Chelsea loamy fine sand, 9 to 14 percent 
slopes. This soil is on convex side slopes on the up- 
lands. Áreas are moderately long, narrow, and irregu- 
lar in shape and about 5 to 20 acres in size. 
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Included with this soil in mapping are small areas 
of nonsandy soils that are not droughty. 

This soil is suited to permanent pasture and wild- 
life habitat. It is susceptible to severe erosion and is 
droughty. Soil blowing is a serious problem if plant 
cover is sparse. The organic matter content is very 
low. رآ‎ 7 unit VIs-1; environmental planting 
group 
63E—Chelsea loamy fine sand, 14 to 25 percent 
slopes. This soil is on convex side slopes. Áreas are 
typically long and narrow and about 5 to 20 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series but the surface layer is 
thinner and in small eroded areas brown material is at 
the surface. 

Included with this soil in mapping are small areas 
of soils that formed in loess or glacial till. These soils 
are not so droughty as Chelsea soils. 

This soil is suited to permanent pasture and wild- 
life habitat. Erosion, droughtiness, and soil blowing 
all are serious hazards. The organic matter content is 
very low. Capability unit VIIs-1; environmental plant- 
mg group 3. 

293G—Chelsea-Fayette complex, 25 to 40 percent 
slopes. The soils of this complex are on convex side 
slopes on the uplands. Areas are irregular in shape 
and range from 15 to 40 acres in size. 

Fayette silt loam makes up about 40 percent of the 
complex, and Chelsea loamy fine sand makes up about 
50 percent. The other 10 percent is soils that formed in 
a mixture of eolian sand and loess. Fayette silt loam 
generally occurs upslope from Chelsea loamy fine sand. 
These soils occur in such an intricate pattern that it 
was not practical to map them separately. 

This complex is suited to pasture, woodland, or 
wildlife habitat. Most areas are wooded. The Chelsea 
soil in the complex is droughty and susceptible to soil 
blowing and erosion. The Fayette soil has rapid runoff 
and is susceptible to erosion. The organic matter con- 
tent is low to very low. Capability unit VIIs-1; en- 
vironmental planting group 8. 


Clarinda series 


The Clarinda series consists of poorly drained soils 
on side slopes and in coves at the heads of drainage- 
ways on the uplands. These soils formed in weathered 
glacial till under prairie grasses. Slopes are 5 to 14 
percent. 

In a representative profile the surface layer is very 
dark gray silty clay loam about 6 inches thick. The 
subsoil is dark gray to gray, firm silty clay and clay 
to a depth of 60 inches. 

Permeability is very slow, and available moisture 
eapacity is moderate. Available phosphorus is low, 
and potassium is low to medium in the subsoil. 

These soils are used for cultivated crops and for 
hay and pasture. Erosion and wetness are serious 
hazards. 

Representative profile of Clarinda silty clay loam, 
5 to 9 percent slopes, moderately eroded, 500 feet east 
and 290 feet north of southwest corner of sec. 12, T. 
80 N., R. 19 W.: 

Ab 一 0 to 6 inches; very dark gray (10YR 3/1) 


silty clay loam, some mixing of dark 
grayish brown (10YR 4/2), very dark 
grayish brown (10YR 3/2) crushed; 
weak fine granular and subangular 
blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

IIB1t—6 to 14 inches; mixed dark gray (10YR 
4/1) and gray (10YR 5/1) silty clay; 
few fine distinct yellowish brown (10YR 
5/6 and 5/8) mottles; moderate very 
fine angular blocky and subangular 
blocky structure; firm; discontinuous 
clay films; few dark colored flows along 
channels; slightly acid; clear smooth 


boundary. 

IIB21tg—14 to 25 inches; gray (5Y 5/1) clay; 
few fine distinct yellowish brown (10YR 
5/6 and 5/8) mottles; moderate fine and 
medium angular blocky structure; thin 
discontinuous clay films on faces of peds; 
firm; few dark streaks; medium acid; 

gradual smooth boundary. 

IB22tg 25 to 31 inches; gray (5Y 6/1) silty 
clay; few fine distinct yellowish brown 
(10YR 5/6 and 5/8) mottles; moderate 
fine and medium angular blocky struc- 
ture; firm; thick continuous clay films on 
faces of peds; few dark streaks; few fine 
white sand grains; slightly acid; gradual 
smooth boundary. 

IIB23tg—31 to 40 inches; gray (5ኛ 6/1) silty 
clay; few fine distinct yellowish brown 
(10YR 5/6 and 5/8) mottles; moderate 
medium angular blocky structure; firm; 
thick continuous clay films on faces of 
peds; few fine white sand grains; 
slightly acid; gradual smooth boundary. 

11881ድ---40 to 60 inches; gray (5Y 6/1) silty 
clay; few fine distinct yellowish brown 
(10YR 5/6 and 5/8) mottles; weak me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
firm; thin continuous clay films on faces 
of peds; few fine white sand grains and 
dark minerals; slightly acid. 

The solum is commonly more than 60 inches thick. 
In uneroded areas the A horizon ranges from 10 to 16 
inches in thickness. The A horizon is black (10YR 
2/1), very dark gray (10YR 3/1) or very dark gray- 
ish brown (10YR 3/2). The Ap horizon is silty clay 
loam or silt loam. The lower part of the A horizon is 
silty clay loam or silty clay. The IIB horizon is more 
than 40 percent clay. The gleyed part of the IIB 
horizon has hue of 2.5Y or 5Y, value of 4 to 6, and 
chroma dominantly of 1. 

In Jasper County, the A horizon of Clarinda soils 
is 6 to 10 inches thick in most places because of 
erosion. This is thinner than the defined range of.the 
d but this does not significantly affect the use of 

e soil. 

Clarinda, Adair, Lamoni, and Shelby soils formed 
in somewhat similar parent materials and are asso- 
ciated in the landscape. Clarinda soils have less reddish 
hues and less sand in the solum than Adair soils and 
lack the stone line that is present in Adair soils. 
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Clarinda soils are more olive gray and are more clayey 
in the lower part of the B horizon and in the C horizon 
than Lamoni and Shelby soils. 

222C2—Clarinda silty clay loam, 5 to 9 percent 
slopes, moderately eroded. This soil typicaly is in 
coves at the head of drainageways. Individual areas 
are narrow and irregularly shaped and range from 5 
to 15 acres in size. 

The profile of this soil is the one described as repre- 
sentative of the series. 

Included with this soil in mapping are some narrow 
drainageways, where silty local alluvium mantles the 
clayey sediments. Also included are some areas of 
uneroded Clarinda soils. 

This soil is general farmed with the adjoining 
Soils and is used mainly for row crops. Some areas 
that are too wet in spring are left idle. Management 
of this soil is difficult, It is hard and cloddy when dry 
and sticky when wet, and it is susceptible to erosion. 
Interceptor tile upslope from this soil helps to reduce 
wetness. The organic matter content is moderate. Ca- 
pability unit IVw-1; environmental planting group 2. 

222D2—Clarinda silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This soil is in narrow bands 
on side slopes or in coves at the heads of drainage- 
ways. Areas generally are 5 to 15 acres in size. 

The plow layer of this soil is very dark grayish 
brown as a result of mixing with the dark gray 
material from the subsoil and is silty clay loam or 
silty clay in texture. Plowing has exposed the subsoil 
in severely eroded places. These spots are shown by 
a special symbol on the soil map. 

Included with this soil in mapping are small areas 
of Adair or Lamoni soils. Also included are small areas 
of Clarinda soils that are just slightly eroded. A thin 
layer of loess is on the surface on the upper edge of 
this unit. 

This soil is generally farmed with surrounding areas 
that are used for cultivated crops. Erosion is a serious 
hazard. This soil generally has poor tilth and is low 
to moderate in organic matter content. It puddles 
readily and is. slow to absorb moisture. The surface 
layer becomes hard and cloddy and cracks readily 
when dry. Runoff is excessive. These soils are slow to 
dry out and remain wet for long periods. Interceptor 
tile upslope from this soil helps to reduce wetness. Ca- 
pability unit IVe-2; environmental planting group 2. 


Clarion series 


The Clarion series consists of well drained soils on 
uplands. These soils formed in calcareous glacial till 
under prairie grasses. Slopes are 2 to 18 percent. 

In a representative profile the surface layer is very 
dark brown loam about 12 inehes thick (fig. 8). The 
subsoil extends to a depth of 32 inches; the upper 6 
inches is very dark brown, friable loam, and the lower 
14 inches is brown, friable loam. The substratum is 
e brown and light brownish gray, calcareous 
oam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Clarion soils are used mainly for cultivated crops. 
They are susceptible to erosion. 


Figure 8.—Profile of a Clarion loam. Pebbles and a few stones 
or boulders are typical in this soil. 


Representative profile of Clarion loam, 2 to 5 percent 
slopes, on a northwest-facing, convex slope in an alfalfa 
field, 100 feet south and 50 feet west of the northeast 
corner of sec. 10, T. 81 N., R. 21 W.: 

Ap 一 0 to 6 inches; very dark brown (10YR 2/2) 
loam; weak fine granular structure; fri- 
able; neutral; gradual smooth boundary. 

A12—6 to 12 inches; very dark brown (10YR 2/2) 
loam; weak fine granular structure; fri- 
able; neutral; gradual smooth boundary. 

B1—12 to 18 inches; very dark brown (10YR 
2/2) heavy loam; very dark grayish 
brown (10YR 3/2) crushed; weak fine 
granular and subangular blocky struc- 
ture; friable; slightly acid; clear smooth 
boundary. 

B21—18 to 24 inches; brown (10YR 4/83) heavy 
loam; weak fine subangular blocky struc- 
ture; friable; slightly acid; gradual 
smooth boundary. 

B22—24 to 32 inches; brown (10YR 4/3) heavy 
loam; weak fine subangular blocky struc- 
ture; friable; slightly acid; gradual 
smooth boundary. 

Cl 一 -32 to 37 inches; yellowish brown (10YR 5/4) 
heavy loam; few fine faint grayish brown 
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(2.5Y 5/2) and few fine distinct strong 
brown (7.5YR 5/8) mottles; friable; 
slightly acid; massive; gradual smooth 
boundary. 

02-87 to 42 inches; yellowish brown (10YR 
5/4) loam; few fine faint grayish brown 
(2.5Y 5/2) and few fine distinct strong 
brown (7.5YR 5/8) mottles; massive; 
friable; few prominent black accumula- 
tions of oxides; neutral; gradual smooth 
boundary. 

C8—42 to 60 inches; mottled light brownish gray 
(10YR 6/2) and yellowish brown (10YR 
5/6) loam; few fine distinct dark-colored 
accumulations of oxides and carbonate 
concretions; slight effervescence; mildly 
alkaline. 

The solum ranges from 20 to 45 inches in thickness. 
The depth to carbonates is generally the same. The Al 
horizon or Ap and A1 horizons are black (10YR 2/1), 
very dark brown (10YR 2/2), or very dark grayish 
brown (10YR 3/2) and are about 6 to 12 inches thick. 
The texture of the A horizon commonly is loam but is 
light clay loam in a few places. The B2 horizon ranges 
from dark brown (10YR 3/3) or brown (10YR 4/3) 
in the upper part to brown (10YR 4/3) or yellowish 
brown (10YR 5/4) in the lower part. It is 10 to 30 
inches thick. 

Clarion soils are near Nicollet and Storden soils 
and formed in similar parent material. The well 
drained Clarion soils have a browner subsoil than the 
somewhat poorly drained Nicollet soils. Clarion soils 
are leached of lime to a depth of at least 20 inches; 
Storden soils are calcareous at or near the surface. 

138B— Clarion loam, 2 to 5 percent slopes. This soil 
is typically on convex knolls. Areas range from 5 acres 
to more than 20 acres in size. Many areas are round 
or oblong. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas, 
usually less than 3 acres in size, of soils in which 
drainage is restricted. Wet spots are indicated by a 
special symbol on the soil map. À few small knolls of 
Storden soils are also included in mapping and are 
indicated by a special symbol. 

This soil is mostly cultivated and is well suited to 
row crops, which can be grown much of the time if 
erosion is controlled. Some conservation practices, such 
as terracing, are difficult to establish because slopes in 
this area are irregular. The organie matter content is 
moderate. Capability unit IIe-1; environmental plant- 
ing group 1. 

138C2— Clarion loam, 5 to 9 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Areas 
are typically 10 to 15 acres in size and irregular in 
shape. 

The profile of this soil is similar to that described 
as representative of the series, but the surface layer 
is a very dark grayish brown plow layer that has some 
brown subsoil mixed into it in places. The depth to 
calcareous material is a few inches less than that 
described for the series. 

Included with this soil in mapping are small knolls 
of Storden soils. Also included are some severely 


eroded spots, which are indicated by special symbols 
on the soil map. 

This soil is moderately well suited to row crops and 
is usually used for corn and soybeans. Erosion should 
be controlled. Conservation practices, such as ter- 
racing, are difficult to establish in places because slopes 
are irregular. The organic matter content is moderate. 
Capability unit IIIe-1; environmental planting group 


138D2—Clarion loam, 9 to 14 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Areas 
are typically 10 to 30 acres in size and irregular in 
shape. 

The profile of this soil is similar to that described as 
representative of the series, but the surface layer is a 
very dark grayish brown or brown plow layer. In 
many areas some of the subsoil material has been 
mixed into the surface or plow layer. The depth to 
calcareous material is less than is described in the 
representative profile. 

Ineluded with this soil in mapping are small knolls 
of Storden soils and some severely eroded spots. These 
areas are indicated by special symbols on the soil map. 

This soil is used for cultivated crops and pasture. It 
is not suited to frequent row cropping unless conserva- 
tion practices are established. The hazard of erosion 
is severe. Some practices, such as terracing, are diffi- 
cult to establish because slopes are irregular. The or- 
ganie matter content is moderate. Capability unit 
1116-8: environmental planting group 1. 

138E2— Clarion loam, 14 to 18 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Areas 
are typically about 5 to 15 acres in size and irregular 
in shape. 

This soil has à very dark grayish brown surface 
layer. It is thicker at the base of slopes and in pastures. 
Some of the subsoil material has been mixed into the 
plow layer in cultivated areas. The depth to calcareous 
material is less than is described in the representative 
profile. 

Included with this soil in mapping are a few areas of 
soils that are calcareous at the surface. Small areas of 
severely eroded Clarion soils are also included. These 
areas are indicated by a special symbol on the soil map. 

This soil is used mainly for hay or pasture, and it is 
well suited to these uses. Row crops can be occasionally 
grown if erosion is controlled. Erosion is a severe 
hazard. Gullying is a problem in places. The organic 
matter coritent is moderate. Capability unit IVe-1; 
environmental planting group 1. 


Clinton series 


The Clinton series consists of moderately well 
drained soils on uplands. These soils formed in loess 
under deciduous forest. Slopes are 5 to 18 percent. 

In a representative profile the surface layer is very 
dark gray silt loam about 2 inches thick. The subsur- 
face layer is dark grayish brown and grayish brown 
silt loam about 7 inches thick. The subsoil extends to 
a depth of 62 inches. It is brown, friable silty clay 
loam in the upper part and brown and dark yellowish 
brown, firm silty clay loam in the middle part. The 
lower part is brown, friable silty clay loam that has a 
few yellowish brown and grayish brown mottles. 
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Permeability is moderately slow, and available water 
capacity is high. The available phosphorus in the sub- 
soil is high, and the available potassium in the subsoil 
is very low. 

Clinton soils are mainly used for cultivated crops 
and pasture. Some areas are wooded. Erosion is the 
major hazard. 

Representative profile of an uneroded Clinton soil 
in an area of Clinton silt loam, 5 to 9 percent slopes, 
moderately eroded, in a bluegrass and deciduous tim- 
ber pasture, 700 feet west and 100 feet south of the 
northeast corner of sec. 31, T. 78 N., R. 21 W.: 

A1—0 to 2 inches; very dark gray (10YR 3/1) 
silt loam; weak fine granular structure; 
friable; strongly acid; clear smooth 
boundary. 

A2—2 to 9 inches; dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) 
silt loam; moderate medium platy struc- 
ture, friable; medium acid; abrupt 
smooth boundary. 

B1t—9 to 13 inches; brown (10YR 4/3) light 
silty clay loam; moderate medium sub- 
angular blocky structure; friable; thin 
discontinuous clay films; medium acid; 
gradual smooth boundary. 

B21t—13 to 26 inches; brown (10YR 4/3) and 
dark yellowish brown (10YR 4/4) heavy 
silty clay loam, yellowish brown (10YR 
5/4) crushed; strong medium subangu- 
lar blocky structure; firm; thin discon- 
tinuous clay films; thin continuous light 
gray (10YR 7/3) dry silt coatings; 
strongly acid; gradual smooth boundary. 

B22t—26 to 37 inches; brown (10YR 5/3) heavy 
silty clay loam; brown (10YR 4/3) 
coats; weak medium prismatic structure 
parting to strong medium angular 
blocky; firm; thin discontinuous clay 
films and thin continuous light gray 
(10YR 7/2) dry silt coatings, strongly 
acid; gradual smooth boundary. 

B23t—37 to 46 inches; brown (10YR 5/3) heavy 
silty clay loam; brown (10YR 4/3) 
coats; few fine faint yellowish brown 
(10YR 5/8) and grayish brown (10YR 
5/2) mottles; weak medium prismatic 
structure parting to strong medium 
angular blocky; friable; thin discontin- 
uous clay films on vertical faces of peds; 
thin continuous light gray (10YR 7/2) 
dry silt coatings; few fine dark-colored 
accumulations of oxides; strongly acid; 
gradual smooth boundary. 

B3t—46 to 62 inches; brown (10YR 5/3) silty 
clay loam, pale brown (10YR 6/3) dry; 
dark yellowish brown (10YR 4/4) coats; 
few fine faint yellowish brown (10YR 
5/8) and grayish brown (10YR 5/2) 
mottles; weak medium prismatic struc- 
ture parting to moderate medium angu- 
lar blocky; friable; thin discontinuous 
clay films; thin continuous light gray 
(10YR 7/2) dry silt coatings: few fine 
dark mineral concretions; strongly acid. 


The thickness of the solum typically is greater than 
60 inches but ranges from 42 to 84 inches. The Al 
horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2). It is 1 to 5 inches thick 
and is medium acid or strongly acid. The A2 horizon 
is dark grayish brown (10YR 4/2), grayish brown 
(10YR 5/2) or brown (10YR 5/3). It is 6 to 14 inches 
thick and is slightly acid to strongly acid. The B2 
horizon is brown (10YR 4/3) or dark yellowish brown 
(10YR 4/4). It is 18 to 36 inches thick and is medium 
acid to very strongly acid. The B3 horizon is dark 
yellowish brown (10YR 4/4), brown (10YR 5/8), or 
yellowish brown (10YR 5/4). It is 14 to 28 inches 
thick and ranges from medium acid to neutral. Soils 
that are olive gray in the matrix below a depth of 36 
inches are also included in the series. 

Clinton soils are near Lindley soils and formed in 
the same kind of parent materials as Ladoga soils. 
Clinton soils have a thinner A1 horizon than the 
Ladoga soils. They have less sand than Lindley soils 
and contain no gravel or pebbles, as do Lindley soils, 
which formed in glacial till. 

80C2—-Clinton silt loam, 5 to 9 percent slopes, mod- 
erately eroded. This soil is on narrow, convex ridge- 
tops and side slopes on the upland. Areas are typically 
long and narrow and are from 5 acres to more than 30 
acres in size. 

The soil having the profile described as representa- 
tive of the series was mapped in an area of this soil. 
In general, however, this soil has a profile similar to 
the one described as representative of the series, but 
erosion has removed the surface layer and a part of 
the subsurface layer. In plowed areas, some of the 
subsoil material has been mixed into the plow layer. 

Included with this soil in mapping are areas of 
severely eroded soils and small areas where glacial till 
is exposed. These areas are indicated by special sym- 
bols on the soil map. Some uneroded areas are also 
included. 

This soil is mainly used for cultivated crops. It is 
moderately well suited to row crops if erosion is con- 
trolled. It is very susceptible to erosion. The organic 
matter content is low to very low. Capability unit 
IIIe-1; environmental planting group 1. 

80D2—Clinton silt loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on narrow convex side 
slopes. Areas are typically long and narrow and are 
5 acres to more than 40 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but erosion has removed 
the surface layer and a part of the subsurface layer. 
The brown or dark yellowish brown subsoil is less 
than 10 inches below the surface. In plowed areas, 
some of the subsoil has been mixed into the plow layer. 

Included with this soil in mapping are areas of 
severely eroded soils and areas where glacial till is 
exposed. These areas are indicated by special symbols 
on the soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops but is 
well suited to small grain, hay, and pasture. It is sus- 
ceptible to erosion. The organic matter content is very 
low. Capability unit IIIe-8 environmental planting 
group 1. 

80E2—Clinton silt loam, 14 to 18 percent slopes, 
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moderately eroded. This soil is on narrow, convex side 
slopes. Areas are typically long and narrow and are 
5 acres to more than 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved the surface layer and a part of the subsurface 
layer. In plowed areas some of the subsoil has been 
mixed into the plow layer. 

Included with this soil in mapping are areas of 
moderately steep Clinton soils and areas of uneroded 
Clinton soils. Also included are small areas of severely 
eroded soils and small areas of red clay, glacial till, 
and shale outcrop. These areas are indicated by spe- 
cial symbols on the soil map. 

This soil is generally used for hay or pasture. Many 
areas are wooded. This soil is poorly suited to culti- 
vated erops. Row crops can be grown occasionally if 
erosion is controlled, but this soil is very susceptible 
to erosion. The organic matter content is very low. Ca- 
pability unit IVe-1; environmental planting group 1. 

80D3—Clinton soils, 9 to 14 percent slopes, severely 
eroded. This soil is on convex side slopes. Areas are 
typically narrow and irregular in shape and are 5 to 
10 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but erosion has removed 
the original surface layer and most or all of the sub- 
surface layer. The present surface layer is dark gray- 
ish brown silt loam or silty clay loam. The subsoil is 
brown and dark yellowish brown and is less than 3 
inches below the surface. In some places it is exposed 
at the surface. In plowed areas the subsoil is mixed 
into the plow layer. 

Included with this soil in mapping are areas of 
severely eroded Ladoga soils. Also included are areas 
where gray clay, glacial till, or shale is exposed at the 
surface. These areas are indicated by special symbols 
on the soil map. 

Most areas of these soils are in hay or pasture. They 
are poorly suited to cultivated crops and are better 
suited to small grain, hay, and pasture. They are sus- 
ceptible to erosion. The organic matter content is very 
low. Maintaining fertility and tilth is a concern of 
management. Capability unit IVe-3; environmental 
planting group 1. 


Coland series 


The Coland series consists of poorly drained soils 
that are mainly on first and second bottoms. These 
soils formed in loamy alluvium under prairie grasses 
cee are tolerant to wetness. Slopes are 0 to 5 per- 
cent, 

In a representative profile the surface layer is black 
clay loam and sandy clay loam about 39 inches thick. 
The substratum, to a depth of 60 inches, is black and 
very dark gray sandy clay loam that has many strong 
brown mottles. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus is low, and 
available potassium is very low in the subsoil. 

Coland soils are mainly used for cultivated crops 
when artificial drainage is adequate. Flooding and 
wetness are the major hazards. 

Representative profile of Coland clay loam, 0 to 2 


percent slopes, in a cultivated field, 990 feet south and 
1,100 feet west of the northeast corner of NW14 sec. 
4, T. 79 N., R. 21 W.: 

Ap—0 to 6 inches; black (N 2/0) clay loam; weak 
fine granular structure; friable; neutral; 
gradual smooth boundary. 

A12—6 to 20 inches; black (N 2/0) sandy clay 
loam; few fine faint strong brown 
(7.5YR 5/6 and 5/8) mottles; weak 
coarse prismatic structure parting to 
weak fine granular; friable; neutral; 
gradual smooth boundary. 

A18—20 to 39 inches; black (10YR 2/1) sandy 
clay loam; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak fine 
granular structure; friable; neutral; 

gradual smooth boundary. 

ACg—39 ٦ 49 inches; black (10YR 2/1) sandy 
clay loam; few fine prominent strong 
brown (7.5YR 5/8) mottles; massive; 
friable; mildly alkaline; gradual smooth 


boundary. 

C1g—49 to 54 inches; black (10YR 2/1) and very 
dark gray (10YR 3/1) sandy clay loam; 
many fine prominent strong brown 
(7.5YR 5/8) mottles; massive; friable; 
neutral; gradual smooth boundary. 

C2g—54 to 61 inches; black (10YR 2/1) sandy 
clay loam; many medium prominent 
strong brown (7.5YR 5/8) mottles; mas- 
sive; friable; slightly acid; clear smooth 
boundary. 

The solum typically ranges from 36 to 48 inches in 
thickness. The A horizon ranges from black (N 2/0) 
to very dark gray (10YR 3/1). The A horizon typically 
is clay loam, but in places it is loam, sandy clay loam, 
or ‘silty clay loam. The C horizon ranges from black 
(10YR 2/1) to grayish brown (10YR 5/2). Texture 
of the C horizon is sandy clay loam, sandy loam, or 
loamy sand. 

In this county the content of sand is higher and the 
content of clay lower than the range defined for the 
Coland series. This does not significantly affect the use 
and behavior of the soils. 

Coland and Colo soils are in similar positions on 
the landscape and have somewhat similar profiles. 
aoe soils have more sand in the profile than Colo 
soi 

135—Coland clay loam, 0 to 2 percent slopes. This 
soil is on first and second bottoms. Areas are typically 
long, broad, and irregular in shape, and in places they 
are more than 400 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are areas of 
sandy soils. The sandy soils are mainly near the south- 
west corner of section 3 and the southeast corner of 
sec. 4, T. 79 N., R. 21 W. Also included are wet spots, 
which are indicated by a special symbol on the soil 
map 

This soil is well suited to corn, soybeans, and small 
grain if artificial drainage is adequate. It is susceptible 
to periodic flooding and wetness because of a high 
ادا‎ table (fig. 9). The organic matter content is 

18 
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Figure 9.—An area of Coland clay loam, 0 to 2 percent slopes. 


Most of this soil is used for cultivated crops. It is 
well suited to this use if drainage is adequate and it is 
protected from flooding. Careful management practices 
are needed to maintain good tilth because of the wet- 
ness. Capability unit IIw-2; environmental planting 
group 2. 

135B—Coland clay loam, 2 to 5 percent slopes. This 
Soil is in narrow drainageways. rona are typically 
long and narrow and range from 15 aeres to more than 
30 acres in size. 

Included with this soil in mapping are small de- 
pressional areas, old channels, a few areas of calcare- 
ous soils, and small areas of Terri] soils. 

This soil is generally farmed with the adjoining 
upland soils and is planted to row crops in most years. 
It is well suited to this use if drainage is adequate 
and flooding is controlled. The organic matter content 
is high. Capability unit IIw-1; environmental plant- 
ing group 2. 


Colo series 


The Colo series consists of poorly drained soils that 
formed in silty alluvium on bottom lands. Native 
vegetation was mainly prairie grasses. Slopes are 0 to 
5 percent. 

. In a representative profile the surface layer is black 
silty clay loam 28 inches thick. It is underlain to a 
depth of 60 inches by very dark gray, black, and dark 
gray silty clay loam. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus in the subsoil 
is medium, and available potassium is very low. 

. Colo soils are used primarily for row crops. Wetness 
is the major limitation. Many areas are subject to 
flooding. 

Representative profile of Colo silty clay loam, 0 to 2 
percent slopes, in a cultivated field, 600 feet east and 
86 feet north of the southwest corner of SEI4SW14 
sec. 24, T. 79 N., R. 20 W.: 

Ap 一 0 to 8 inches; black (N 2/0) silty clay loam; 
moderate fine and medium subangular 


blocky structure; friable; slightly acid; 
gradual smooth boundary. 

A12—8 to 17 inches; black (N 2/0) silty clay 
loam; weak and moderate fine and me- 
dium subangular blocky structure; fri- 
able: neutral; diffuse smooth boundary. 

A18—17 to 28 inches; black (N 2/0) silty clay 
loam; weak coarse prismatic structure 
parting to moderate fine subangular 
blocky; friable; neutral; diffuse smooth 
boundary. 

AC—28 to 40 inches; very dark gray (N 3/0) 
silty clay loam; weak coarse prismatic 
structure; firm; neutral; diffuse smooth 


boundary. 

ር1ድ--40 to 48 inches; black (5ኛ 2/1) silty clay 
loam; few fine faint dark brown (7.5YR 
4/4) mottles; weak coarse prismatic 
Structure; firm; neutral; diffuse smooth 
boundary. 

C2g—48 to 60 inches; dark gray (N 4/0) silty 
clay loam; massive; firm; neutral. 

The solum ranges from 36 to 54 inches in thickness. 
Carbonates are absent from the solum. In places an 
overwash of very dark grayish brown (10YR 3/2) 
material 8 to 18 inches thick covers the surface. Colo 
soils are neutral to medium acid above a depth of 12 
inches, and neutral or slightly acid below a depth of 
12 inches. The A horizon is black (10YR 2/1) or very 
dark gray (10YR 3/1) in places. The texture is silty 
clay loam or silt loam. There is a weak structural B 
horizon that is very dark gray (10YR 3/1) in some 
pedons. The C horizon ranges from black (5Y 2/1 or 
N 2/0) in the upper part to dark gray (N 4/0) to 
dark grayish brown (2.5Y 4/2) below a depth of 40 
inches. In a few places sand seams occur below a depth 
of 48 inches. 

Colo soils are near Zook, Nodaway, Ackmore, and 
Ely soils and formed in the same kind of parent ma- 
terial. Colo soils have less clay in the subsoil than 
Zook soils, and they lack the recent stratified sediments 
typical of Nodaway and Ackmore soils. Colo soils are 
darker colored in the subsoil and are more poorly 
drained than Ely soils. 

133 十 一 Colo silt loam, overwash, 0 to 2 percent 
slopes. This soil typically is in narrow valleys down- 
slope from strongly sloping to steep soils and on al- 
luvial fans where small streams enter large valleys. 
Along the major streams it is in abandoned stream 
channels and in other places where sediments from 
flood waters accumulate readily. Areas are about 10 
to 50 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but 8 to 18 inches of very 
dark grayish brown overwash lies over the original 
black surface layer. The overwash is mainly silt loam 
but in some areas is silty clay loam. 

This soil is well suited to row crops. Most areas are 
used for corn and soybeans. In narrow valleys and 
places subject to frequent flooding and ponding, this 
soil is generally used for pasture. Scattered trees are 
common in the pastures. Flooding and wetness are 
hazards. Except on lower elevations where water 
ponds, however, the surface layer of this soil dries out 
faster than the surface layer of other Colo soils. It is 
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easier to maintain good tilth. Organic matter content 
is moderate in the overwash material and high in the 
original buried surface layer. Capability unit IIw-2; 
environmental planting group 2 

133—Colo silty clay loam, 0 to 2 percent slopes. Areas 
of this soil range from about 5 acres to more than 100 
acres in size in the large valleys and are irregularly 
Shaped. In small valleys the areas are long and narrow 
and are about 5 to 20 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are some chan- 
neled areas that are unsuitable for row crops. Also 
included are areas that have silt loam overwash, some 
areas of clayey soils, and about 140 acres of a cal- 
careous soil in sections 31, 32, and 38 of Clear Creek 
Township. 

This soil is well suited to row crops. Most areas are 
used for corn and soybeans. Areas that are inaccessible 
or subject to frequent flooding are generally used for 
pasture. Flooding and wetness are hazards, and careful 
management practices are necessary to maintain good 
tilth. Organic matter content is high. Capability unit 
IIw-2; environmental planting group 2. 


Dickinson series 


The Dickinson series consists of well drained to 
somewhat excessively drained soils on uplands ad- 
jacent to major flood plains and on stream benches. 
These soils formed under prairie grasses in moderately 
coarse textured glacial drift, outwash, and alluvial 
sediments that have been reworked by wind. Slopes 
are 2 to 14 percent. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown fine sandy 
loam 18 inches thick. The subsoil extends to a depth 
of 33 inches; it is dark brown, very friable fine sandy 
loam in the upper part and brown, very friable loamy 
sand in the lower part. The substratum is strong 
brown and yellowish brown loamy sand and sand. 

Permeability is moderately rapid to rapid, and 
available water capacity is moderate. Available phos- 
phorus and potassium are very low in the subsoil. 

Dickinson soils are mainly used for cultivated crops. 
The major hazards are erosion, soil blowing, and 
droughtiness. 

Representative profile of Dickinson fine sandy loam, 
5 to 9 percent slopes, in a cultivated field, 1,020 feet 
west and 90 feet south of the northeast corner of sec. 
19, T. 81 N., R. 21 W.: 

Ap 一 0 to 5 inches; very dark brown (10YR 2/2) 
fine sandy loam; weak fine granular 
structure; friable; medium acid; clear 
smooth boundary. 

A12—5 to 13 inches; very dark grayish brown 
(10YR 3/2) "fine sandy loam; weak fine 
subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

B1—13 to 24 inches; dark brown (10YR 3/3) fine 
sandy loam; weak fine subangular blocky 
structure; very friable; medium acid; 

gradual smooth boundary. 

B2—24 i 83 inches; brown (10YR 4/3) loamy 
sand; weak "very fine subangular blocky 


structure; very friable; neutral; gradual 
smooth boundary. 

Cl 一 33 to 42 inches; strong brown (7.5YR 5/6) 
sand; single grained; loose; neutral; 
gradual smooth boundary. 

C2 一 42 to 50 inches ; yellowish brown (10YR 5/8) 
sand; single grained; loose; few iron 
stains; neutral; gradual smooth bound- 


ary. 

08-50 to 56 inches; yellowish brown (10YR 
5/6) loamy sand; single grained; very 
friable; thin iron bands; slightly acid; 
gradual smooth boundary. 

C4—56 to 64 inches; yellowish brown (10YR 
5/6) loamy sand; single grained; very 
friable; thin iron bands; slightly acid. 

The solum ranges from 24 to 50 inches in thickness. 
Depth to loamy sand or sand ranges from 20 to 42 
inches. The A horizon ranges from black (10YR 2/1) 
to very dark grayish brown (10YR 3/2). It is 10 to 
20 inches thick and is medium acid or strongly acid. 
The B1 horizon is very dark grayish brown (10YR 
3/2) or dark brown (10YR 3/3). It is 2 to 11 inches 
thick. The B2 horizon is dark grayish brown (10YR 
3/2), dark brown (10YR 3/3), brown (10YR 4/3), 
dark yellowish brown (10YR 4/4), or yellowish brown 
(10YR 5/4 or 5/6). The lower part of the B2 horizon 
ranges from fine sandy loam to sand. The B2 horizon is 
8 to 16 inches thick and ranges from strongly acid to 
neutral. The C horizon ranges from strong brown 
(7.5YR 5/6) to yellowish brown (10YR 5/8) and 
light yellowish brown (2.5YR 6/4) in color. Texture 
of the C horizon ranges from loamy fine sand to sand. 
The C horizon is neutral to slightly acid. 

Dickinson soils formed in the same kind of parent 
materials as Chelsea and Sparta soils. Dickinson soils 
have less sand than the Chelsea and Sparta soils. 

175B—Dickinson fine sandy loam, 2 to 5 percent 
slopes. This soil is on convex side slopes and ridgetops 
on uplands adjacent to major flood plains and on 
northwest-southeast oriented convex ridges on stream 
benches. Areas on the uplands are typically long, 
narrow, and irregular in shape. On the benches they 
are long, narrow, and elliptical. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is about 4 inches thicker. 

Included with this soil in mapping are small areas 
where glacial till is exposed at the surface. These 
areas are indicated by a special symbol on the soil 
map. Also included are some places where the upper 
part of the profile is loam in texture. 

This soil is moderately well suited to corn, soybeans, 
small grain, and alfalfa. It is susceptible to erosion 
and drought. The organic matter content is moderate. 
ከከከ unit ፲፲፲6--4፤ environmental planting group 


"175C—Dickinson fine sandy loam, 5 to 9 percent 
slopes. This soil is on convex side slopes on uplands 
adjacent to major flood plains and on northwest- 
southeast oriented convex dunes on stream benches. 
Areas are typically long, narrow, and elliptical in 
shape and range from about 5 to 20 acres in size. 

This soil has the profile described as representative 
for the series. 
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Included with this soil in mapping are areas of mod- 
erately eroded Dickinson soils. Also included are areas 
of severely eroded soils and areas where glacial till or 
shale is exposed at the surface. These areas are indi- 
cated by special symbols on the soil map. 

This soil is used for cultivated crops and pasture. It 
is moderately well suited to row crops, but it is sus- 
ceptible to erosion and drought. The organic matter 
content is moderate. Capability unit IIIe-4; environ- 
mental planting group 1. 

175D— Dickinson fine sandy loam, 9 to 14 percent 
slopes. This soil is on convex side slopes on uplands 
adjacent to major flood plains. Areas are typically 
long and narrow and are about 5 to 20 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
very dark grayish brown and is about 10 inches thick. 

Included with this soil in mapping are areas of 
moderately eroded Dickinson soils. Slopes exceed 14 
percent in places. In a few areas, loamy sand and 
sand are at a depth of less than 20 inches. Coarser 
materials are below a depth of 30 inches in some 
places. 

This soil is mainly used for hay and pasture. It is 
suited to small grain, alfalfa, and pasture. Row crops 
can be grown occasionally if erosion is controlled. This 
soil is susceptible to erosion and drought. The organic 
matter content is generally moderate, Capability unit 
IVe-4; environmental planting group 1. 


Downs series 


The Downs series consists of well drained soils on 
ridgetops and side slopes on the uplands and on loess- 
covered benches adjacent to large streams. These soils 
formed in loess under trees and grass. Slopes are 0 to 
18 percent. 

In a representative profile the surface layer is very 
dark gray silt loam about 6 inches thick. The subsur- 
face layer is dark grayish brown silt loam about 2 
inches thick. The subsoil is brown, friable silty clay 
loam to a depth of 30 inches. Below this it is yellowish 
brown, friable silty clay loam and silt loam to a depth 
of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Downs soils are mainly used for cultivated crops. 
Some areas are in pasture and hay. Some pastures con- 
tain scattered trees. Erosion is the major hazard. 

Representative profile of Downs silt loam, 2 to 5 
percent slopes, 910 feet north and 30 feet west of the 
southeast corner of SW!4 sec. 6, T. 81 N., R. 19 W.: 

Ap 一 0 to 6 inches; very dark gray (10YR 3/1) 
silt loam; weak very thin and thin platy 
Structure parting to moderate fine gran- 
ular; friable; medium acid; clear smooth 
boundary. 

A2—6 to 8 inches; dark grayish-brown (10YR 
4/2) silt loam, dark grayish brown 
(10YR 4/2) rubbed; very dark grayish 
brown (10YR 3/2) coats on faces of 
peds; weak thin platy structure parting 
to weak fine subangular blocky and 


granular; friable; thin patchy silt coats; 
medium acid; clear smooth boundary. 

B1t—8 to 15 inches; brown (10YR 4/3) silty clay 
loam, dark grayish brown (10YR 4/2) 
kneaded; moderate very fine angular and 
subangular blocky structure; friable; 
thin patchy silt coats and very dark 
grayish brown clay films; slightly acid; 
gradual smooth boundary. 

B21t—15 to 24 inches; brown (10YR 4/3) silty 
clay loam, brown (10YR 5/3) rubbed; 
moderate fine subangular blocky struc- 
ture; friable; thin patchy silt coats and 
thin discontinuous clay films; strongly 
acid; gradual smooth boundary. 

B22t—24 to 30 inches; yellowish brown (10YR 
5/4) silty clay loam; brown (10YR 5/3) 
coats on faces of peds; moderate fine and 
medium subangular and angular blocky 
structure; friable; thin patchy silt coats 
and thin discontinuous clay films; 
strongly acid; gradual smooth boundary. 

B31t—30 to 39 inches; yellowish brown (10YR 
5/4) silty clay loam; moderate medium 
and fine subangular blocky structure; 
friable; thin patchy silt coats and thin 
discontinuous clay films; strongly acid; 
gradual smooth boundary. 

1832-39 to 46 inches; yellowish brown (10YR 
5/4) silt loam; weak coarse and medium 
subangular blocky structure; friable; 
thin patchy silt coats and thin discon- 
tinuous clay films; medium acid; gradual’ 
smooth boundary. 

B33t—46 to 60 inches; yellowish brown (10YR 
5/4) silt loam; few fine faint yellowish 
brown (10YR 5/6) and grayish brown 
(10YR 5/2) mottles; weak, coarse pris- 
matie structure; friable; thin patchy silt 
coats and thin discontinuous clay films; 
few dark-colored accumulations of ox- 
ides; medium acid. 

The Al horizon is 5 to 9 inches thick and is very 
dark gray (10YR 3/1) or very dark grayish brown 
(10YR 3/2). The A2 horizon ranges from dark gray- 
ish brown (10YR 4/2) to brown (10YR 5/3) and is 
2 to 4 inches thick. In cultivated areas the A2 horizon 
is mixed into the Ap horizon. Grayish mottles are few 
to common below a depth of 80 inches. In the B2t 
horizon the clay content ranges from 27 to 35 percent. 

Downs soils are near Tama and Fayette soils. All 
of these soils formed in loess. Downs soils have a 
thinner and lighter colored A1 horizon than Tama 
soils, and they have an A2 horizon, which Tama soils 
lack. Downs soils have a thinner A2 horizon than 
Fayette soils. Silt coats are less prominent in the B 
horizon in Downs soils than in Fayette soils. 

162—Downs silt loam, 0 to 2 percent slopes. This 
soil is on narrow upland divides. Areas are irregular 
in shape and 10 to 20 acres in size. 

Included with this soil in mapping are small areas 
of somewhat poorly drained Atterberry soils. A few 
areas of Fayette soils also are included. 

This soil is well suited to cultivated crops, and this 
is the primary use. There are no serious limitations. 
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Organic matter content is moderate. Capability unit 
I-1; environmental planting group 1. 

162B—Dovwns silt loam, 2 to 5 percent slopes. This 
Soil is on broad divides. Áreas are irregular in shape 
and 5 acres to more than 40 acres in size. 

This soil has the profile described as representative 
of the series. 

Ineluded with this soil in mapping are areas of 
moderately eroded Downs soils. 

This soil is well suited to cultivated crops. Corn and 
soybeans are the main crops. This soil is susceptible to 
erosion, Organic matter content is moderate. Capabil- 
ity unit IIe-2; environmental planting group 1. 

162C2—Downs silt loam, 5 to 9 percent slopes, mod- 
erately eroded. This soil is on convex upland divides 
and side slopes. Areas are irregular in shape and 10 to 
85 acres in size. I 

This soil has a profile similar to the one described 
as representative of the series, but the surface and 
subsurface layers and some of the brown subsoil have 
been mixed by plowing. The plow layer is very dark 
grayish brown. 

Included with this soil in mapping are some severely 
eroded areas. These areas are indicated by a special 
symbol on the soil map. 

This soil is mainly used for cultivated crops. It is 
moderately well suited to row crops if erosion is con- 
trolled. Organic matter content is moderate. Capability 
unit IIIe-1; environmental planting group 1. 

162D2—Downs silt loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Areas are irregular in shape and 10 acres to more 
than 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the plow layer is dark 
brown and very dark grayish brown silt loam. The 
surface and subsurface layers and some of the brown 
subsoil have been mixed by plowing. 

Included with this soil in mapping are some un- 
eroded areas. Also included are severely eroded areas. 
These areas are indicated by a special symbol on the 
soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops if 
erosion is controlled. It is very susceptible to erosion. 
Organie matter content is moderate. Capability unit 
IIIe-3; environmental planting group 1. 

162E2—Downs silt loam, 14 to 18 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Areas are irregular in shape and range from 5 to 30 
acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
very dark grayish brown silt loam and has been mixed 
with some of the brown subsoil. The brown subsoil 
material is exposed at the surface in some places. 
These areas are indicated by special symbols on the 
soil map. Waterways and gullies dissect the side slope 
in some places. 

Most areas of this soil are cultivated. Corn and soy- 
beans can be grown if erosion is controlled, but this 
Soil is better suited to small grain, hay, or pasture. 
Erosion is a serious hazard. Organic matter content is 
moderate. Capability unit IVe-1; environmental plant- 
ing group 1. 


T162B—Downs silt loam, benches, 2 to 5 percent 
slopes. This soil is on stream benches that are about 10 
to 20 feet higher than the flood plain. Areas are irregu- 
lar in shape and range from about 5 to 30 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it is normally under- 
lain by stratified alluvial deposits instead of by glacial 
till, as is typical in the uplands. This underlying ma- 
terial is at a depth of as little as about 6 feet. In some 
areas the underlying material is 10 to 15 feet deep. 

Included with this soil in mapping are some areas of 
Ladoga soils that have a more clayey subsoil than 
Downs soils. Some moderately sloping soils are also 
included. 

This soil is well suited to row crops. Corn and soy- 
beans are the main crops. Erosion is a hazard. This 
soil receives runoff water from adjoining upland soils 
in places. This runoff increases the erosion hazard and 
causes siltation problems. The underlying alluvial 
material is commonly coarse textured and is rapidly 
permeable. This must be considered in the construc- 
tion of reservoirs and other types of structures. Or- 
ganic matter content is moderate. Capability unit 
116-2: environmental planting group 1. 

T162C—Downs silt loam, benches, 5 to 9 percent 
slopes. This soil is on stream benches along large and 
intermediate streams. The benches are 15 feet or more 
above the flood plain. This soil slopes from the high 
part of the bench to the flood plain. Areas are irregu- 
lar in shape and range from about 5 acres to 30 acres 
in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface and 
subsurface layers commonly are mixed by plowing. 
The plow layer is very dark grayish brown. This soil 
is normally underlaid by stratified alluvial deposits 
instead of by glacial till, as is typical in the uplands. 
This underlying material is at a depth of as little as 
about 6 feet. In some areas the underlying material is 
10 to 15 feet deep. 

Included with this soil in mapping are some gently 
sloping Downs soils. Also included are some areas of 
moderately eroded Downs soils. These areas are indi- 
eated by special symbols on the soil map. 

This soil is moderately well suited to row crops if 
erosion is controlled. Corn, soybeans, oats, and meadow 
are the major crops. The hazard of erosion is in- 
creased by excess water that runs off the adjoining 
upland soils and across this soil. The underlying al- 
luvial material is commonly coarse textured and is 
rapidly permeable. This must be considered in the 
construction of reservoirs and other types of struc- 
tures. Organic matter content is moderate. Capability 
unit IIIe-1; environmental planting group 1. 


Ely series 


The Ely series consists of somewhat poorly drained 
soils on foot slopes and alluvial fans. These soils 
formed in silty local alluvium and colluvium under tall 
grasses. Slopes are 2 to 5 percent. 

In à representative profile the surface layer is black 
and very dark gray silty clay loam about 24 inches 
thick. The subsoil extends to a depth of 54 inches; it is 
friable silty clay loam and is very dark gray and very 
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dark grayish brown in the upper part, dark grayish 
brown and grayish brown in the middle part, and gray- 
ish brown in the lower part. The substratum is grayish 
brown light silty clay loam to a depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Ely soils are used for cultivated crops, hay, and 
pasture. The major hazard is runoff from adjacent 
uplands, which causes wetness, siltation, and rilling. 

Representative profile of Ely silty clay loam, 2 to 5 
percent slopes, 500 feet west and 300 feet south of the 
"ru a corner of NWIANE4 sec. 24, T. 80 N., R. 


Ap 一 0 to 9 inches; black (10YR 2/1) light silty 
clay loam; moderate fine granular struc- 
ture; friable; medium acid; gradual 
smooth boundary. 

A12—9 to 18 inches; black (10YR 2/1) silty clay 
loam; weak fine subangular blocky struc- 
ture; friable; slightly acid; clear smooth 


boundary. 

A13—18 to 24 inches; very dark gray (10YR 3/1) 
silty clay loam; very dark grayish brown 
(10YR 3/2) crushed; moderate fine sub- 
angular blocky structure; friable; thin 
patchy clay films and silt coatings on 
faces of peds; slightly acid; gradual 
smooth boundary. 

B1—24 to 82 inches; very dark gray (10YR 3/1) 
and very dark grayish brown (10YR 
3/2) silty clay loam; few fine faint yel- 
lowish brown (10YR 5/4 and 5/6) 
mottles; weak medium  subangular 
blocky structure; friable; thin patchy 
clay films and nearly continuous silt 
coatings on faces of peds; neutral; clear 
smooth boundary. 

B2—32 to 39 inches; dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) 
silty clay loam; common medium promi- 
nent yellowish brown (10YR 5/6) 
mottles; weak medium prismatic struc- 
ture parting to moderate medium sub- 
angular blocky; friable; thin patchy clay 
films and nearly continuous silt coats on 
faces of peds; neutral; clear wavy 
boundary. 

B3—39 to 54 inches; grayish brown (10YR 5/2) 
silty clay loam; common coarse promi- 
nent yellowish red (5YR 4/8) and few 
moderate distinct grayish brown (2.5Y 
5/2) mottles; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; friable; thin patchy clay 
films and silt coats on faces of peds; 
neutral; gradual smooth boundary. 

0-54 to 60 inches; grayish brown (10YR 5/2) 
light silty clay loam; few medium promi- 
nent yellowish red (5YR 4/8) and yel- 
lowish brown (10YR 5/6) mottles; 
massive; neutral. 

The thickness of the solum typically is more than 48 
inches but ranges from 40 to 66 inches. The A horizon 
is heavy silt loam or silty clay loam. It is medium 


acid or slightly acid and is 20 to 30 inches thick. The 
B1 horizon is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2) and is 5 to 10 inches 
thick. It does not extend below a depth of 36 inches. 
The B2 and B3 horizons range from dark grayish 
brown (10YR 4/2) to brown (10YR 5/3) in color. 
Texture is light or medium silty clay loam. The B 
horizon is slightly acid or neutral. 

Ely soils are formed in parent materials similar to 
those in which Judson and Colo soils formed and are 
near these soils. Ely soils are not so well drained as 
Judson soils and better drained than Colo soils. 

428B—-Ely silty clay loam, 2 to 5 percent slopes. 
This soil is on short, plane or slightly concave foot 
slopes and alluvial fans. Areas are narrow, irregularly 
shaped bands, generally less than 10 acres in size. 

Included with this soil in mapping are small areas 
of poorly drained Colo soils. Stratified recent overwash 
is on the surface in places. 

This soil is mainly used for cultivated crops. It is 
well suited to row crops. It is subject to runoff from 
soils that are upslope, causing wetness, siltation, and 
riling. Controlling erosion and runoff on adjoining 
soils helps to curtail the problems created by the runoff 
from the upslope soils. Waterways and gullies dissect 
some areas. Organic matter content is high. Capability 
unit IIw-1; environmental planting group 1. 


Fayette series 


The Fayette series consists of well drained soils on 
convex ridgetops and side slopes on uplands. These 
soils formed in loess under deciduous forest. Slopes 
are 2 to 40 percent. 

In a representative profile (fig. 10) the surface layer 
is very dark grayish brown silt loam about 3 inches 
thick. The subsurface layer is dark grayish brown silt 
loam about 4 inches thick. The subsoil is brown, friable 
silty clay loam to a depth of 37 inches. Below this it is 
yellowish brown, friable silty clay loam and silt loam 
to a depth of 55 inches. The substratum is yellowish 
brown silt loam to a depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
high, and available potassium is very low. 

The Fayette soils are mainly used for cultivated 
crops and pasture. Some areas are wooded. Erosion is 
the major hazard. 

Representative profile of an uneroded Fayette soil 
in an area of Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded, in a pasture, 80 feet south and 66 
feet west of the northeast corner of SENE! sec. 
18, T. 81 N., R. 21 W.: 

Al 一 0 to 3 inches; very dark grayish brown 
(10YR 3/2) silt loam; grayish brown 
(10YR 5/2) dry; weak fine granular and 
weak thin platy structure; friable; 
slightly acid; clear smooth boundary. 

A2 一 8 to 7 inches; dark grayish brown (10YR 
4/2) silt loam, light brownish gray 
(10YR 6/2) and light gray (10YR 7/2) 
dry; weak thin platy structure; friable; 
medium acid; clear irregular boundary. 

B1t—7 to 12 inches; brown (10YR 4/3) light 
silty clay loam; moderate medium sub- 


930 SOIL SURVEY 


Figure 10.—Profile of a Fayette silt loam, The thin surface layer 
and light-colored subsurface layer are typical in this soil. 


angular blocky structure; friable; thin 
discontinuous silt coats and clay films on 
faces of peds; strongly acid; gradual 
smooth boundary. . 

B21t—12 to 19 inches; brown (10YR 4/3) silty 
clay loam; strong medium angular and 
subangular blocky structure; friable; 
thin discontinuous silt coats and clay 
films on faces of peds; strongly acid; 
gradual smooth boundary. 

B22t—19 to 24 inches; brown (10YR 4/3) silty 
clay loam; few brown (7.5YR 4/4) coats 
on faces of peds; strong medium angular 
and subangular blocky structure; fri- 
able; thin continuous silt coats and clay 
films on faces of peds; strongly acid; 
gradual smooth boundary. 

B23t—24 to 30 inches; brown (10YR 4/3) silty 
clay loam; strong medium angular and 
subangular blocky structure; friable; 
thin continuous Silt coats and clay films 
on faces of peds; strongly acid; gradual 
smooth boundary. 

B24t—30 to 37 inches; brown (10YR 4/3) silty 
clay loam; strong medium angular and 
subangular blocky structure; friable: 
thin continuous silt coats and clay films 
on faces of peds; strongly acid; gradual 
smooth boundary. 


B31t—37 to 45 inches; yellowish brown (10YR 
5/4) silty clay loam; few distinct yellow- 
ish red (5YR 5/6) mottles; weak me- 
dium angular and subangular blocky 
structure; thin discontinuous silt coats 
and clay films on faces of peds; medium 
acid; gradual smooth boundary. 

B32—45 to 55 inches; yellowish brown (10YR 
5/4) silt loam; few fine faint grayish 
brown (10YR 5/2) and strong brown 
(7.5YR 5/6) mottles; weak coarse pris- 
matic structure; friable; few discon- 
tinuous silt coats on faces of peds; 
medium acid; gradual smooth boundary. 

C—55 to 65 inches; yellowish brown (10YR 5/4) 
silt loam; few fine faint grayish brown 
(10YR 5/2) and strong brown (7.5YR 
5/6) mottles; massive; friable; thin dis- 
continuous silt coats; medium acid. 

The solum typically ranges from 42 to 60 inches 
in thickness. The Al horizon is black (10YR 2/1), 
very dark gray (10YR 3/1), very dark grayish brown 
(10YR 3/2), or very dark brown (10YR 2/2). It is 
1 to 4 inches thick and ranges from very strongly acid 
to neutral. The A2 horizon is dark gray (10YR 4/1) 
or dark grayish brown (10YR 4/2). It is 4 to 12 
inches thick and ranges from very strongly acid to 
neutral. The B21t horizon is very strongly acid to 
medium acid. The C horizon is dark yellowish brown 
(10YR 4/4) or yellowish brown (10YR 5/4 or 5/6). 
The C horizon is silt loam or silty clay loam. It ranges 
from medium acid to neutral. 

Fayette soils are near Lindley soils and formed in 
parent material similar to that of Downs soils. Fayette 
soils have à thinner A1 horizon than Downs soils. 
Fayette soils are upslope from Lindley soils, which 
formed in glacial till. 

163B—- Fayette silt loam, 2 to 5 percent slopes. This 
soil is on narrow, convex ridgetops. Areas are typically 
long, narrow, and irregular in shape and are about 20 
acres in size. 

In unplowed areas the profile of this soil is similar 
to that described as representative of the series. In 
eultivated areas this soil has a dark grayish brown 
surface layer that is a mixture of the original surface 
and subsurface layers. In a few areas material from 
the brown subsoil has been mixed into the plow layer. 

This soil is used mainly for cultivated crops. It is 
well suited to row crops if erosion is controlled. Or- 
ganic matter content is low. Capability unit IIe-2; 
environmental planting group 1. 

163C2—Fayette silt loam, 5 to 9 percent slopes, mod- 
erately eroded. This soil is on convex ridgetops and 
side slopes. Áreas are typically long and narrow on 
ridgetops or are bands on side slopes and range from 
10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is a mixture of the original surface and subsurface 
layers and part of the subsoil. This plow layer is dark 
grayish brown. 

Included with this soil in mapping are small areas 
of severely eroded soils and small areas of sandy soils. 
These areas are indicated by special symbols on the 
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soil map. Also included are some areas of slightly 
eroded soils. 

This soil is mainly used for cultivated crops. Some 
areas are wooded or are in pasture. The soil is moder- 
ately well suited to row crops if erosion is controlled. 
Organie matter content is low to very low. Capability 
unit IIIe-1; environmental planting group 1. 

163D2—Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on side slopes. Areas 
are typically long, narrow bands that range from 10 
to 30 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in cultivated areas 
the surface layer is a mixture of the original surface 
and subsurface layers and the upper part of the sub- 
soil. This plow layer is dark grayish brown. 

Included with this soil in mapping are small areas of 
severely eroded soils, exposed glacial till spots, and 
small areas of red clay soils. These areas are indicated 
by special symbols on the soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. Some areas are wooded. This soil is moderately 
well suited to row crops if erosion is controlled. Or- 
ganic matter content is low to very low. Capability 
unit IIIe-3; environmental planting group 1. 

163E2— Fayette silt loam, 14 to 18 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Areas are typically long narrow bands that range from 
10 to 25 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved the surface layer and the dark grayish brown 
subsurface layer is exposed at the surface. In culti- 
vated areas the surface layer is a mixture of the 
original surface and subsurface layers and the upper 
part of the subsoil. About 180 acres of uneroded soils 
is in this unit. 

Included with this soil in mapping are small, se- 
verely eroded areas, small areas of glacial till, and 
small areas of red clay. These areas are indicated by 
Special symbols on the soil map. 

This soil is mainly used for hay and pasture. Some 
areas are wooded. This soil is better suited to hay, 
pasture, or woodland but can be row-cropped oc- 
casionally. It is very susceptible to erosion. Organic 
matter content is low to very low. Capability unit 
IVe-1; environmental planting group 1. 

163F2—Fayette silt loam, 18 to 25 percent slopes, 
moderately eroded. This soil is on side slopes. Deep 
gullies dissect the soil in places. Areas are long narrow 
bands. They form the entire side slope in places and 
are 10 to 15 aeres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved the surface layer and the dark grayish brown 
subsurface layer is exposed at the surface. 

Ineluded with this soil in mapping are a number of 
areas of slightly eroded Fayette soils. Some areas 
of steep Downs soils are also included. Some areas of 
severely eroded soils are included and are indicated 
by special symbols on the soil map. Small areas of 
sand and small areas of glacial till are also indicated 
by special symbols on the soil map. 

This soil is mainly used for pasture or woodland. 
Row crops are generally not suited except as an oc- 


casional crop in renovating a pasture. This soil is very 
susceptible to erosion. Organie matter content is low 
to very low. Capability unit VIe-1; environmental 
planting group 1. d 

163D3——- Fayette soils, 9 to 14 percent slopes, severely 
eroded. Areas of this soil are typically long narrow 
bands on side slopes. The areas range from about 10 to 
20 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion and plow- 
ing have mixed the original surface and subsurface 
layers with the upper part of the subsoil. The texture 
of the plow layer is commonly silty clay loam, but in 
places it is silt loam. ١ 

Ineluded with this soil in mapping are many areas 
of strongly sloping Downs soils that are severely 
eroded. Also included are small areas of sand and 
small areas of red clay and glacial till; these areas are 
indicated by special symbols on the soil map. Small 
areas on ridgetops that have slopes of less than 9 per- 
cent are also ineluded. 

This soil is well suited to hay, pasture, or woodland, 
but it can be occasionally used for row crops. It is very 
susceptible to erosion. Maintaining good tilth is more 
of a problem than on other Fayette soils because the 
surface layer is made up mostly of the silty clay loam 
from the subsoil Organic matter content is very 
low. Capability unit IVe-3; environmental planting 
group 1. 


Flagler series 


The Flagler series consists of somewhat excessively 
drained soils on stream benches. These soils formed in 
sandy loam alluvium overlying sand and gravel. Na- 
tive vegetation was prairie grasses. Slopes are 1 to 4 
percent. 

In a representative profile the surface layer is black 
sandy loam 15 inches thick. The subsoil is very friable 
sandy loam 17 inches thick; it is very dark brown in 
the upper part and very dark grayish brown in the 
lower part. The substratum is brown loamy sand to a 
depth of 48 inches and brown and dark yellowish 
brown sand and gravel to a depth. of 60 inches or more. 

Permeability is moderately rapid in the upper part 
of the profile and very rapid in the substratum. Avail- 
able water capacity is moderate. Available phosphorus 
in the subsoil is low, and available potassium is very 
low. 

Flagler soils are used for cultivated crops. The soils 
are susceptible to droughtiness and soil blowing. 

Representative profile of Flagler sandy loam, 1 to 4 
percent slopes, in a cultivated field, 70 feet west and 
70 feet south of the northeast corner of the NEW 
NWI, sec. 20, T. 81 N., R. 21 W.: 

Ab 一 0 to 7 inches; black (10YR 2/1) sandy loam, 
very dark brown (10YR 2/2) kneaded: 
weak fine granular structure; very fri- 
able; strongly acid;. gradual smooth 
boundary. 

Al2 一 7 to 15 inches; black (10YR 2/1) sandy 
loam, very dark brown (10YR 2/2) 
kneaded; weak fine granular structure; 
very friable; slightly acid; gradual 
smooth boundary. 
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81-15 to 22 inches; very dark brown (10YR 
2/2) sandy loam; weak fine granular 
structure; very friable; slightly acid; 
clear wavy boundary. 

B2—22 to 32 inches; very dark grayish brown 
(10YR 3/2) sandy loam; weak medium 
subangular blocky structure; very fri- 
able; neutral; clear smooth boundary. 

IIC1-—32 to 48 inches; brown (10YR 4/3) loamy 
sand; single grained; very friable; few 
small pebbles; neutral; clear smooth 
boundary. 

1102-48 to 60 inches; brown (10YR 4/3 and 
5/3) and dark yellowish brown (10YR 
4/4) coarse sand and gravel; single 
grained; loose; slight effervescence; 
mildly alkaline. 

The solum is 20 to 40 inches thick. The depth to 
loamy sand, sand, gravelly loamy sand, or gravel is 
typically 20 to 36 inches and is variable within short 
distances. The A1 or Ap horizon is black (10YR 2/1) 
or very dark brown (10YR 2/2). It is sandy loam or 
fine sandy loam. The A horizon is about 12 to 24 inches 
thiek. The B2 horizon is very dark grayish brown 
(10YR 3/2), dark brown (10YR 3/3), brown (10YR 
4/8), dark yellowish brown (10YR 4/4), or yellowish 
brown (10YR 5/4). The IIC horizon ranges from 
loamy sand to sand and gravelly sand. 

Flagler soils in this county have a color value of 8 
to a greater depth, are less acid, and contain free 
carbonates at a shallower depth than is defined in the 
range for the series. This does not significantly affect 
the use and behavior of these soils. 

Flagler soils are near Dickinson and Lawler soils 
on benches. Flagler soils contain more gravel-size 
particles, especially below a depth of 30 inches, than 
Dickinson soils. They are coarser textured and better 
drained than Lawler soils. 

284B—Flagler sandy loam, 1 to 4 percent slopes. 
This soil is on benches adjacent to the larger streams. 
Areas are typically irregular in shape and 10 to 60 acres 
in size. 

Ineluded with this soil in mapping are small areas of 
soils in which sand and gravel are at a depth of less 
than 20 inches. The coarser sand and gravel typical 
of this Flagler soil are absent in the substratum in a 
few places. Also included are poorly drained soils in 
depressions of less than 1% acre, which are indicated 
by a special symbol on the soil map. 

Nearly all of this soil is used for cultivated crops. 
It is well suited to row crops. Droughtiness, soil 
blowing, and, in the sloping areas, erosion are hazards. 
Practices that leave crop residue on the surface are 
needed. Organic matter content is moderate. Capabil- 
ity unit IIs-1; environmental planting group 1. 


Gara series 


The Gara series consists of moderately well drained 
to well drained soils that are on side slopes adjacent 
to drainageways on uplands. These soils formed in 
glacial till under prairie grasses and timber. Slopes 
are 9 to 40 percent. 

In a representative profile the surface layer is very 


dark gray loam 6 inches thick. The subsurface layer is 
dark grayish brown loam 6 inches thiek. The subsoil 
is dark yellowish brown and yellowish brown, firm clay 
loam that extends to a depth of 42 inches. The sub- 
stratum is grayish brown clay loam to a depth of 60 
inches. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus in the subsoil 
» very low or low, and available potassium is very 
ow. 

Gara soils are mainly used for pasture, but some of 
the less sloping soils are used for cultivated crops. 
Some areas are wooded. Erosion is a hazard. 

Representative profile of an uneroded Gara soil in 
an area of Gara loam, 14 to 18 percent slopes, mod- 
erately eroded, in a wooded pasture, 80 feet east and 
650 feet north of me ی‎ corner of SE14SE1⁄4 
sec. 10, T. 79 N., R. 19 W.: 

ል1--0 10 6 inches; very dark gray (10YR 3/1) 
loam; weak very fine granular structure; 
friable; slightly acid; clear smooth 
boundary. 

A2—6 to 12 inches; dark grayish brown (10YR 
4/2) loam; weak thin platy structure 
parting to weak fine subangular blocky; 
friable; strongly acid; clear smooth 


boundary. 
B21t—12 to 18 inches; dark yellowish brown 
(10YR 4/4) clay loam; brown (10YR 
4/3) coats on faces of. peds; few fine 
faint yellowish brown (10YR 5/6) 
mottles; moderate fine and medium sub- 
angular blocky structure; firm; thin dis- 
continuous silt coats and clay films; 
medium acid; clear smooth boundary. 
B22t—18 to 25 inches; dark yellowish brown 
(10YR 4/4) clay loam; few fine faint 
yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky 
structure; firm; thin discontinuous gray- 
ish brown (10YR 5/2) silt coats and 
thin discontinuous clay films on faces of 
peds; few fine dark-colored accumula- 
tions of oxides; medium acid; gradual 
smooth boundary. 
B23t—25 to 38 inches; yellowish brown (10YR 
5/4 and 5/6) clay loam; common fine 
distinct grayish brown (10YR 5/2) 
mottles; moderate medium subangular 
blocky structure; firm; thin discontinu- 
ous clay films and thin discontinuous 
grayish brown (10YR 5/2) silt coats; 
few dark-colored accumulations of ox- 
ides; few pebbles; medium acid; clear 
smooth boundary. 
to 42 inches; yellowish brown (10YR 
5/4 and 5/6) clay loam; common me- 
dium distinct grayish brown (10YR 5/2) 
mottles; weak medium prismatic struc- 
ture parting to moderate medium angu- 
lar and subangular blocky; firm; thin 
discontinuous silt coats and clay films; 
few soft carbonate accumulations; few 
dark-colored accumulations of oxides; 
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few pebbles and stones; slight effer- 
vescence; mildly alkaline; gradual 
smooth boundary. 

C—42 to 60 inches; grayish brown (10YR 5/2) 
clay loam; common fine distinct yellow- 
ish brown (10YR 5/6 and 5/8) mottles ; 
massive and some vertical cleavage; 
firm; common fine and medium soft 
carbonate accumulations; few  dark- 
colored accumulations of oxides; strong 
effervescence; mildly alkaline. 

The thickness of the solum and depth to carbonates 
typically range from 40 to 48 inches. A few pebbles 
and stones are throughout the profile. The Ap horizon 
is very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 3/2) mixed with dark grayish brown 
(10YR 4/2) and dark yellowish brown (10YR 4/4). 
The B2t horizon is brown (10YR 4/3 or 5/3), dark 
yellowish brown (10YR 4/4), or yellowish brown 
(10YR 5/4) ; the darker colors are commonly in the 
upper part. The B2t horizon has an average of 32 to 35 
percent clay. 

The Gara soil in the Gara-Armstrong complex, 14 
to 18 percent slopes, severely eroded, (993E3) typically 
has an Ap horizon that is brown (10YR 4/3) or dark 
grayish brown (10YR 4/2), and for this reason this 
soil is not within the range defined for the series. 
However, it is within the range defined for the series 
in all other properties. 

Gara soils formed in the same kind of parent ma- 
terial as Shelby and Lindley soils and are in similar 
positions on the landscape. Gara soils have a thinner, 
lighter colored surface layer than Shelby soils. In 
areas not plowed they have an A2 horizon, which 
Shelby soils lack. Gara soils have a thicker, darker 
colored surface layer than Lindley soils. 

179D2—Gara loam, 9 to 14 percent slopes, moder- 
ately eroded. This soil is generally on the lower part of 
convex side slopes. Areas are long and irregular in 
shape and are typically 10 to 30 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer is 
very dark grayish brown. Where plowed, the surface 
layer consists of à mixture of the original surface and 
subsurface layers and some material from the subsoil. 

Included with this soil in mapping are small areas 
of Adair and Armstrong soils. Also included are small 
areas of severely eroded soils and, in a few places 
along downslope edges, areas of exposed shale. These 
areas are indicated by special symbols on the soil 
map. Some areas of strongly sloping Gara soils that 
are not eroded are also included. 

This soil is used for cultivated crops, hay, or pas- 
ture. Row crops can be grown occasionally if erosion 
is controlled, but this soil is better suited to hay and 
pasture. Organic matter content is moderately low to 
low. Capability unit IVe-1; environmental planting 
group 1. 

179E2— Gara loam, 14 to 18 percent slopes, mod- 
erately eroded. This soil is generally on the lower part 
of convex side slopes. Areàs are long and irregular in 
Shape and typically are 10 to 40 acres in size. 

In areas that have been plowed, the surface.layer is 
very dark grayish brown and has been mixed with 


material from the dark yellowish brown subsoil. Other- 
wise, the profile of this soil is similar to the one 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Adair and Armstrong soils. Also included are small 
severely eroded areas and, in a few places near the 
base of slopes, small exposed areas of shale. These 
areas are indicated by special symbols on the soil map. 
Some areas of moderately steep Gara soils that are 
not eroded are also included. 

This soil is better suited to pasture and meadow 
than to row crops. Runoff is rapid, and the hazard of 
erosion is very severe. Organic matter content is low, 
and tilth is generally poor. Capability unit VIe—1; en- 
vironmental planting group 1. 

179F2—Gara loam, 18 to 25 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Areas 
are long and irregular in shape and range from 10 to 
25 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but this soil has lost 
some of the surface and subsurface layers because of 
erosion. In areas that have been plowed, the plow 
layer is a mixture of the surface and subsurface layers 
and a part of the subsoil. 

Included with this soil in mapping are small areas 
of severely eroded Gara soils and, in a few places near 
bases of the slopes, small areas of exposed shale. These 
areas are indicated by special symbols on the soil map. 
Some areas of steep Gara soils that are not eroded are 
also included. 

This soil is in trees and permanent pasture. It is 
suited to these uses and to wildlife habitat. It is gen- 
erally not suited to row crops, because the hazard of 
erosion is very severe. Organic matter content is 
low. Capability unit VIIe-1; environmental planting 
group 1. 

179G—Gara loam, 25 to 40 percent slopes. This soil 
is on convex side slopes. Áreas are irregular in shape 
and 10 to 25 acres in size. 

Included with this soil in mapping are small ex- 
posed areas of shale, which are indicated by a special 
symbol on the soil map. 

This soil generally is in trees and permanent pas- 
ture. It is suited to these uses and to wildlife habitat. 
It is too steep for cultivated crops. Runoff is very 
rapid, and the hazard of erosion is very severe. Or- 
ganic matter content is low. Capability unit VIIe-1; 
environmental planting group 1. 

993D2—Gara-Armstrong loams, 9 to 14 percent 
slopes, moderately eroded. The soils of this complex 
are on convex side slopes in the upper reaches of 
drainage systems. Áreas are generally long and less 
than 600 feet wide and are in a ribbonlike pattern 
that follows the contour of the side slope. Armstrong 
loam is on convex knobs and shoulders on upper parts 
of the side slopes. Gara loam is on convex, smooth side 
slopes below the Armstrong soil. The Gara soil makes 
up about 50 percent of a given area and the Arm- 
strong soil about 40 percent. The remaining 10 per- 
cent is other soils. 

Included with this complex in mapping are small 
areas of gray clay in the upper reaches of drainage 
systems. Special symbols are used on the soil map to 
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indicate the gray clay and wet areas commonly asso- 
ciated with the gray clay. Also included are some areas 
of soils that have a surface layer of clay loam. 

Many areas of this complex are in cultivated crops. 
Some areas are in hay or pasture. This complex is 
better suited to hay and pasture than to most other 
uses. Row crops can be grown oceasionally if erosion 
is controlled. Wet areas are common along the upper 
edge of this complex. Organie matter content generally 
is low to moderately low. Capability unit IVe-2; en- 
vironmental planting group 1. 

993E2—Gara-Armstrong loams, 14 to 18 percent 
slopes, moderately eroded. The soils of this complex 
are on convex side slopes in the upper reaches of 
drainage systems. Commonly, areas are long and about 
600 feet wide and follow the contour of the side slopes. 
The Armstrong soil is on convex knobs and shoulders 
on the upper parts of slopes, and the Gara soil is on 
convex, smooth side slopes below the Armstrong soil. 
The Armstrong soil makes up about 80 percent of 
iypical areas, and the Gara soil makes up about 50 
percent. The remaining 20 percent is other soils. 

Included with this complex in mapping are small 
areas of gray clay and some areas of severely eroded 
soils. These areas are shown on the soil map by special 
symbols. Also included are some areas of soils that 
have a surface layer of clay loam. 

This complex is well suited to hay and pasture, and 
it is usually used for these purposes. It can be planted 
to row crops occasionally as a first step in renovating 
the pasture. It is susceptible to sheet and gully erosion. 
Wet areas are common along the upper edges of this 
complex. Organic matter content generally is low. Ca- 
pability unit VIe-2; environmental planting group 1. 

993E3—Gara-Armstrong complex, 14 to 18 percent 
slopes, severely eroded. The soils of this complex are 
on convex side slopes in the upper reaches of drainage 
systems. Commonly, areas are long and about 600 feet 
wide and follow the contour of side slopes. The Arm- 
strong soil is on convex knobs and shoulders on the 
upper part of the side slopes, and the Gara soil is on 
convex, smooth side slopes below the Armstrong soil. 
The Armstrong soil makes up about 30 percent of 
typical areas, and Gara soil makes up about 50 per- 
cent. The remaining 20 percent is other soils. 

In most places these soils have a surface layer that 
is clay loam, but in a few places it is loam. The Arm- 
strong soil has a surface layer of clay in a few areas. 
The texture of the surface layer depends on the amount 
of the original surface layer that has been removed 
and the amount of subsurface and subsoil material 
that has been mixed into the plow layer. The plow 
layer is brown or dark grayish brown. 

Included with this complex in mapping are some 
areas of moderately steep Gara and Armstrong soils 
that are slightly or moderately eroded. Also included 
are some areas of strongly sloping Armstrong soils. 

Most areas of this complex are in pasture, but some 
are in cultivated erops. The soils are moderately well 
suited to pasture. The hazard of erosion is severe. Tilth 
is generally poor. The subsoil is exposed in most areas, 
and it hardens and cracks when it dries. Wet areas 
are common along the upper edges of this complex. 
Organic matter content is low. Capability unit VIIe-1; 
environmental planting group 1. 


Garwin series 


The Garwin series consists of poorly drained soils 
on uplands. These soils formed in loess under tall 
prairie grasses. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam about 17 inches 
thick. The subsoil extends to a depth of 49 inches; it 
is friable silty clay loam and is very dark gray in the 
upper part, dark gray in the middle part, and olive 
gray in the lower part. The substratum is olive gray 
silt loam that has many, coarse, prominent yellowish 
brown mottles. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Garwin soils are mainly used for cultivated crops. 
The hazard of wetness is the major limitation. 

Representative profile of Garwin silty clay loam, 
0 to 2 percent slopes, in a cultivated field on a slightly 
concave position, 150 feet north and 125 feet west of 
the LN corner of the SWI14SE!A sec. 28, T. 80 


Ap 一 0 to 6 inches; black (N 2/0) silty clay loam; 
weak fine granular structure; friable; 
medium acid; gradual smooth boundary. 

ል12---6 to 11 inches; black (N 2/0) silty clay 
loam; moderate fine and medium granu- 
lar structure; friable; medium acid; 
gradual smooth boundary. 

A13—11 to 17 inches; very dark gray (10YR 3/1) 
silty clay loam; moderate medium granu- 
lar and weak fine subangular blocky 
structure; friable; slightly acid; gradual 
smooth boundary. 

Blg—17 to 22 inches; very dark gray (10YR 3/1) 
silty clay loam; few fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate very fine and fine subangular blocky 
structure; friable; thin discontinuous 
clay films; slightly acid; gradual smooth 
boundary. 

B21g—22 to 29 inches; dark gray (10YR 4/1) 
silty clay loam; coatings of very dark 
gray (10YR 3/1) material; common fine 
distinct yellowish red (5YR 4/6) 
mottles; weak medium prismatic struc- 
ture parting to moderate fine and 
medium subangular blocky; friable; thin 
diseontinuous clay films; slightly acid; 
clear smooth boundary. 

B22g—29 to 39 inches; dark gray (5Y 4/1) silty 
clay loam; common coarse faint olive 
gray (5Y 5/2) and few fine prominent 
yellowish brown (10YR 5/6) mottles; 
weak medium prismatic structure part- 
ing to coarse medium subangular blocky ; 
friable; thin discontinuous clay films; 
neutral; gradual smooth boundary. 

B3g—39 to 49 inches; olive gray (5Y 5/2) silty 
clay loam; many coarse prominent yel- 
lowish brown (10YR 5/8) mottles; weak 
medium prismatic structure parting to 
weak medium subangular blocky; fri- 
able; dark worm coats; few dark-colored 
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accumulations of oxides; neutral; grad- 
ual smooth boundary. 

C—49 to 60 inches; olive gray (5Y 5/2) silt loam; 
many coarse prominent yellowish brown 
(10YR 5/8) mottles; massive; dark 
worm coats; few dark-colored accumula- 
tions of oxides; mildly alkaline. 

The solum ranges from 40 to 60 inches in thickness. 
Depth to carbonates ranges from 50 to 72 inches. The 
A horizon is 14 to 24 inches thick and is slightly acid 
or medium acid. The Ap horizon is black (10YR 2/1) 
or (N 2/0) in color. The B2g horizon ranges from 
very dark gray (10YR 3/1) to dark gray (5Y 4/1). 
Clay content averages between 30 and 85 percent. The 
B2g horizon is dark gray (5Y 4/1), gray (5Y 5/1), or 
grayish brown (2.5Y 5/2). The texture is heavy silt 
loam or silty clay loam. The C horizon ranges from 
dark grayish brown (2.5Y 4/2) to light olive gray 
dd 6/2). The texture is silt loam or light silty clay 
oam. 

Garwin soils formed in the same kind of parent 
materialas Sperry and Museatine soils and are near 
those soils. Garwin soils lack the A2 horizon present 
in Sperry soils. Garwin soils are poorly drained, but 
Museatine soils are somewhat poorly drained. 

118—Garwin silty clay loam, 0 to 2 percent slopes. 
This soil is on plane or slightly concave uplands. In- 
dividual areas are broad and irregular in shape and 
range from 10 acres to more than 160 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are areas of less 
than 1 acre of Sperry soils. These areas are indicated 
by special symbols on the soil map. Some areas of 
soils that have a slightly more clayey subsoil than is 
typical for Garwin soils are also included. 

This soil is well suited to row crops. Corn and soy- 
beans are the major crops. Wetness is a hazard, and 
timely field operations are needed to maintain good 
tilth. Tile drains are commonly used to improve drain- 
age. Organic matter content is high. Capability unit 
IIw-3; environmental planting group 2. 

117—Garwin-Sperry complex, 0 to 2 percent slopes. 
These soils are on broad upland divides. Garwin silty 
clay loam makes up 60 percent or more of the area. 
Sperry silt loam occupies small depressional areas sur- 
rounded by the Garwin soil. Areas of this complex are 
irregular in shape and are about 10 to 30 acres in size. 

Included with this complex in mapping are areas of 
somewhat poorly drained Muscatine soils on the more 
convex parts of the landscape. 

Corn and soybeans are the major crops grown on 
this complex. This complex is well suited to cultivated 
crops when artificially drained. It is susceptible to 
wetness. Runoff collects in depressions and requires 
surface drainage. Organic matter content is high in 
the Garwin soil and moderate to high in the Sperry 
soil. Capability unit IIw-8; environmental planting 
group 2. 


Hayden series 


The Hayden series consists of well drained soils on 
uplands. These soils formed in glacial till under de- 
ciduous forest. Slopes are 14 to 40 percent. 


In a representative profile the surface layer is black 
loam about 2 inches thick. The subsurface layer is dark 
grayish brown loam about 7 inches thick. The subsoil 
extends to a depth of 41 inches; it is brown, yellowish 
brown, and grayish brown, friable to firm clay loam. 
The substratum is brown loam. Stones and pebbles are 
in the profile. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is low to very low. 

The Hayden soils are mainly used for pasture. Some 
steep areas are in trees. 

Representative profile of Hayden loam, 25 to 40 per- 
cent slopes, in a wooded area, 330 feet west and 660 
feet north of the southeast corner of the NEY, sec. 
21, T. 81 N., R, 21 W.: 

Al 一 0 to 2 inches; black (10YR 2/1) loam, gray- 
ish brown (10YR 5/2) dry; weak fine 
granular structure; friable; slightly 
acid; abrupt smooth boundary. 

A21—2 to 5 inches; dark grayish brown (10YR 
4/2) loam, brown (10YR 4/3) crushed, 
light brownish gray (10YR 6/2) dry; 
weak thin platy structure; friable; 
slightly acid; gradual smooth boundary. 

A22—5 to 9 inches; dark grayish brown (10YR 
4/2) loam, grayish brown (10YR 5/2) 
crushed, light brownish gray (10YR 
6/2) and light gray (10YR 7/2) dry; 
weak thin platy structure parting to 
weak fine granular; medium acid; clear 
wavy boundary. 

B1t—9 to 21 inches; brown (10YR 4/3) light 
clay loam, yellowish brown (10YR 5/4) 
dry; moderate fine and medium angular 
and subangular blocky structure; fri- 
able; thin discontinuous light gray 
(10YR 7/2) silt coats on faces of peds; 
few patchy clay films; medium acid; 
gradual smooth boundary. 
to 31 inches; yellowish brown (10YR 
5/4) clay loam; few fine distinct strong 
brown (7.5YR 5/8) mottles; moderate 
fine and medium angular and subangu- 
lar blocky structure; firm; thin dis- 
continuous light brownish gray (10YR 
6/2) silt coats and dark yellowish brown 
(10YR 4/4) clay films on faces of peds; 
slightly acid; gradual smooth boundary. 
B3—31 to 41 inches; grayish brown (10YR 5/2) 

yellowish brown (10YR 5/4) clay loam; 
common fine distinct yellowish red (5YR 
5/8) mottles; weak medium prismatic 
structure; friable; thin discontinuous 
light gray (10YR 7/2) silt coats and 
clay films on faces of peds; medium 
acid; clear wavy boundary. 

ር--41 10 60 inches; brown (10YR 5/3) loam; 
massive; friable; common coarse yellow- 
ish red (5YR 4/6) iron stains and dark- 
colored accumulations of oxides; slightly 


acid. 
The solum is 36 to 55 inches thick. Depth to free 
carbonates ranges from 86 to 60 inches. The Al 
horizon ranges from black (10YR 2/1) to very dark 
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grayish brown (10YR 3/2). It is 1 to 4 inches thick 
and is neutral or slightly acid. The A2 horizon is dark 
grayish brown (10YR 4/2) or grayish brown (10YR 
5/2), 4 to 8 inches thick, and neutral to medium acid. 
The sand content of the B horizon ranges from 30 to 
45 percent. The C horizon ranges from brown (10YR 
4/3) to yellowish brown (10YR 5/4). It is loam or 
clay loam and ranges from slightly acid to moderately 
alkaline. 

The depth to free carbonates is greater than is de- 
fined in the range for the series. This does not have 
a ከ 20 effect on the use and behavior of the 
soils. 

Hayden soils formed in the same kind of parent ma- 
terial as Lester and Clarion soils and are near those 
soils. Hayden soils have a thinner A1 horizon than 
Lester or Clarion soils. Hayden soils have an A2 
horizon, which Clarion soils lack. 

168E2— Hayden loam, 14 to 18 percent slopes, 
moderately eroded. This soil is on convex shoulders 
and side slopes adjacent to drainageways. Areas are 
irregular in shape and about 10 to 30 acres in size. 
Many of the areas on the shoulders of hills are long 
and narrow. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved most of the surface layer and exposed the dark 
grayish brown subsurface layer. In plowed areas, the 
surface and subsurface layers have been mixed with 
some of the brown subsoil The plow layer is dark 
grayish brown. 

Ineluded with this soil in mapping are some areas 
of uneroded soils and a few areas of Lester soils. 
Also included are some areas of severely eroded soils, 
which are indicated by a special symbol on the soil 
map. 

This soil is mainly used for hay and pasture. It is 
well suited to this use. It is susceptible to sheet and 
gully erosion. Organie matter content is low to very 
low. Capability unit IVe-1; environmental planting 
group 1. 

168F—Hayden loam, 18 to 25 percent slopes. This 
soil is on convex side slopes adjacent to drainageways. 
Areas are typically long and narrow and range from 
about 10 to 80 acres in size. 

Included with this soil in mapping are a few areas 
of Lester soils. Also included are some small areas 
that are severely eroded. These areas are indicated by 
a special symbol on the soil map. 

Most areas of this soil are in pasture or timber, and 
the soil is well suited to these uses. It is susceptible 
to erosion, and gullies are common. Organie matter 
content is low. Capability unit VIe-1; environmental 
planting group 1. 

168G—Hayden loam, 25 to 40 percent slopes. This 
soil is on long, irregular, convex side slopes that border 
drainageways. It is dissected by gullies and water- 
ways. Áreas range from about 10 acres to more than 
60 acres in size. 

This soil has the profile described as representative 
of the series. The brown subsoil is exposed in places. 
These areas are indieated on the soil map by a special 
erosion symbol for severe erosion. 

Most areas of this soil are in trees or pasture. The 
soil is well suited to pasture, recreation and wildlife 


habitat. It is very susceptible to sheet and gully 
erosion. Organic matter content is low. Capability unit 
VIIe-1; environmental planting group 1. 


Judson series 


The Judson series consists of well drained to mod- 
erately well drained soils on alluvial fans and in 
narrow bands at the base of slopes. These soils formed 
under prairie grasses in silty local alluvium. Slopes 
are 0 to 9 percent. 

In a representative profile the surface layer is black 
and very dark brown silty clay loam 24 inches thick. 
The subsoil extends to a depth of about 60 inches; it is 
very dark grayish brown and dark brown, friable silty 
clay loam in the upper part and yellowish brown, 
friable silty clay loam and silt loam in the lower part. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are low in the subsoil. 

Most areas are used for cultivated crops. Erosion is 
a hazard on the sloping soils. Excess water from up- 
slope is a problem in places. 

Representative profile of Judson silty clay loam, 2 to 
5 percent slopes, in a cultivated field, 83 feet south and 
166 feet east of northwest corner of the ۸ 
sec. 6, T. 81 N., R. 19 W.: 

Ap 一 0 to 6 inches; black (10YR 2/1) light silty 
clay loam, very dark brown (10YR 2/2) 
kneaded; weak fine granular structure; 
friable: slightly acid; gradual smooth 


boundary. 

A12—6 to 11 inches; black (10YR 2/1) light silty 
clay loam, very dark brown (10YR 2/2) 
kneaded; weak fine granular structure; 
friable; slightly acid; gradual smooth 
boundary. 

A13— 11 to 18 inches; black (10YR 2/1) silty clay 
loam, very dark grayish brown (10YR 
3/2) kneaded; weak and moderate fine 
and medium subangular blocky struc- 
ture parting to weak fine granular; fri- 
able; slightly acid; gradual smooth 
boundary. 

A14—18 to 24 inches; very dark brown (10YR 
2/2) silty clay loam, very dark grayish 
brown (10YR 3/2) kneaded; moderate 
fine and medium subangular blocky 
structure parting to weak fine and me- 
dium granular; friable; slightly acid; 
gradual smooth boundary. 

B1—24 to 29 inches; very dark grayish brown 
(10YR 3/2) silty clay loam, dark brown 
(10YR 3/3) kneaded; weak and moder- 
ate medium subangular blocky structure; 
friable; slightly acid; gradual smooth 
boundary. 

B21—29 to 35 inches; dark brown (10YR 3/3) 
silty clay loam; weak coarse prismatic 
structure parting to fine and medium 
subangular blocky; friable; thin discon- 
tinuous clay films; slightly acid; gradual 
smooth boundary. 

B22—35 to 44 inches; yellowish brown (10YR 
5/4) light silty clay loam; weak coarse 
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prismatie structure parting to moderate 
medium subangular blocky; friable; thin 
discontinuous clay films; neutral; grad- 
ual smooth boundary. 

B3—244 to 60 inches; yellowish brown (10YR 5/4) 
silt loam; weak medium coarse prismatic 
structure; friable; thin discontinuous 
light gray dry silt coats on faces of peds; 
neutral. 

The solum ranges from 40 to 60 inches in thickness. 
These soils are black to very dark brown to a depth 
of 20 to 30 inches. In areas that have recent overwash, 
the plow layer is very dark grayish brown. The A 
horizon is heavy silt loam or light silty clay loam. The 
B2 and B3 horizons range from dark brown (10YR 
3/8) to yellowish brown (10YR 5/4). Mottles gen- 
erally are not present above a depth of 30 inches. The 
B1 and B2 horizons are light to medium silty clay 
loam. The B3 horizon ranges from medium silty 
clay loam to silt loam. Texture is silt loam or silty clay 
loam in the C horizon. 

Judson soils are generally downslope from Tama 
and Otley soils. They have a thicker A horizon and a 
less strongly expressed B horizon than Tama and 
Otley soils, which formed in loess. 

8— Judson silt loam, 0 to 2 percent slopes. This soil 
is on low stream benches. Most areas are large, up to 
100 acres or more. 

This soil has slightly less clay than the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are some areas 
of soils that are less well drained than this Judson soil. 
Also included are some low-lying areas that are sub- 
ject to flooding during unusually high water. Some 
of these areas have lighter colored overwash on the 
surface, 

This soil is used for cultivated crops. It is well suited 
to row crops and has no serious limitations. Organic 
matter content is high. Capability unit I-1; environ- 
mental planting group 1. 

8B—Judson silty clay loam, 2 to 5 percent slopes. 
This soil is on convex alluvial fans and on long narrow 
areas on foot slopes. These areas range from 5 to 20 
acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Ely and Colo soils, which are more poorly drained 
than this Judson soil. Some areas have about 8 inches 
of silty overwash. 

This soil is well suited to corn and soybeans, and 
these are the main crops. The soil generally is cropped 
with soils on adjacent benches and bottom lands. 
Erosion is a hazard. This soil receives excess water 
from adjoining soils upslope. This causes rilling and 
siltation. Organic matter content is high. Capability 
unit ITe-3; environmental planting group 1. 

8C—Judson silty clay loam, 5 to 9 percent slopes. 
This soil is on long, narrow foot slopes. Areas are 5 
to 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
z نے‎ dark grayish brown and is 20 to 26 inches 

ick. 

Included with this soil in mapping are a few areas 


with 6 inches of recent deposition on the surface. In 
some places gullies dissect this unit. 

This soil is moderately well suited to corn and soy- 
beans, and these are the main crops. This soil receives 
excess water from upslope. The water causes sheet 
erosion, rilling and gullying, and siltation. Organic 
matter content is high. Capability unit IIIe-2; en- 
vironmental planting group 1. 


Kennebec series 


The Kennebec series consists of moderately well 
drained soils on flood plains. These soils formed in 
silty alluvium under tall grasses. Slopes are O to 2 
percent, 

In a representative profile the surface layer is black 
silt loam about 34 inches thick. The substratum is 
black and very dark gray silty clay loam to a depth 
of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
low, and available potassium is very low to low. 

Kennebec soils are mainly used for row crops. Flood- 
ing is a major hazard, but in most places this is not a 
serious limitation for growing cultivated crops. 

Representative profile of Kennebec silt loam, 0 to 2 
percent slopes, in à pasture, 52 feet south and 680 feet 
m of the northeast corner of sec. 27, T. 80 N., R. 
18 W.: 

A11—0 to 9 inches; black (10YR 2/1) silt loam 
mixed with some very dark grayish 
brown (10YR 3/2) overwash; weak fine 
subangular blocky and moderate fine 
granular structure; friable; slightly 
acid; gradual smooth boundary. 

A12—9 to 17 inches; black (10YR 2/1) silt loam; 
weak fine and medium subangular blocky 
structure parting to moderate fine gran- 
ular; friable; slightly acid; diffuse 
smooth boundary. 

A13—17 to 24 inches; black (10YR 2/1) silt 
loam; weak medium subangular blocky 
structure; friable; slightly acid; diffuse 
smooth boundary. 

414-24 to 34 inches; black (10YR 2/1) heavy 
silt loam; weak medium prismatic struc- 
ture parting to weak medium subangular 
blocky; friable; slightly acid; gradual 
smooth boundary. 

AC—34 to 50 inches; black (10YR 2/1) light silty 
clay loam ; weak medium prismatic struc- 
ture; friable; slightly acid; gradual 
smooth boundary. 

C—50 to 60 inches; very dark gray (10YR 3/1) 
silty clay loam; few fine distinct yellow- 
ish brown (10YR 5/4) mottles; weak 
medium prismatic structure; friable; 
neutral. 

The solum ranges from 36 inches to more than 60 
inches in thickness. The A1 horizon is black (10YR 
2/1), very dark brown (10YR 2/2), very dark gray 
(10YR 3/1), or very dark grayish brown (10YR 3/2). 
The C horizon is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2). Clay content of the 
C horizon ranges from 24 to 30 percent. 
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Kennebec soils formed in parent material somewhat 
similar to that of Colo and Zook soils. They have less 
clay and are better drained than those soils. 

212—Kennebec silt loam, 0 to 2 percent slopes. This 
soil is on flood plains near present river channels or 
adjacent to old stream channels. Areas are irregular in 
Shape and range from 10 to 30 acres in size. 

Ineluded with this soil in mapping are more poorly 
drained soils in small concave areas and channels. 
These areas are indicated by a special symbol on the 
soil map. Small areas of Nodaway soils near stream 
channels and old meanders are also included. Also 
included are areas of soils that have as much as 15 
inches of stratified overwash over the original surface 
layer. 

This soil is well suited to corn and soybeans, and 
they are the main crops. Some areas are left in pas- 
ture. This soil is susceptible to occasional flooding. Or- 
ganic matter content is high. Capability unit I-1; 
environmental planting group 1. 


Killduff series 


The Killduff series consists of moderately well 
drained soils on uplands. These soils formed mainly 
in mottled brownish and grayish loess under prairie 
grasses. Slopes are 5 to 18 percent. 

In a representative profile the surface layer is black 
silty clay loam 7 inches thick. The upper part of the 
subsoil is brown, dark yellowish brown, yellowish 
brown, and grayish brown, friable silty clay loam, and 
the lower few inches is silt loam. A few mottles are at 
a depth of 19 inches, and their abundance increases 
with depth. The subsoil extends to a depth of 36 
inches. The substratum is mottled grayish brown and 
yellowish brown silt loam to à depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
low, and the available potassium is very low. 

Killduff soils are mainly used for cultivated crops 
and hay. Erosion is the major hazard. 

Representative profile of Killduff silty clay loam, 5 
to 9 percent slopes, moderately eroded, in an alfalfa 
field, 450 feet south and 300 feet east of the northwest 
corner of sec. 20, T. 81 N., R. 19 W.: 

Ap 一 0 to 7 inches; black (10YR 2/1) light silty 
clay loam; very dark brown (10YR 2/2) 
to very dark grayish brown (10YR 3/2) 
crushed; weak fine granular structure; 
friable; neutral; abrupt smooth bound- 


dary. 

B1—7 to 11 inches; brown (10YR 4/3) light silty 
clay loam; faces of some peds are very 
dark grayish brown (10YR 3/2); weak 
fine subangular blocky structure; fri- 
able; neutral; gradual smooth boundary. 

B21—11 to 15 inches; brown (10YR 4/8) silty 
clay loam; faces of peds dark brown 
(10YR 3/3); weak fine subangular 
blocky structure; friable; neutral; grad- 
ual smooth boundary. 

B22t—15 to 19 inches; dark yellowish brown 
(10YR 4/4) silty clay loam; faces of 
peds brown (10YR 4/3) ; weak fine and 
medium subangular blocky structure; 


friable; few thin discontinuous clay 
films; common fine dark-colored soft ac- 
cumulations and concretions of oxides; 
slightly acid; gradual smooth boundary. 

B23t—19 to 23 inches; dark yellowish brown 
(10YR 4/4) silty clay loam; faces of 
peds brown (10YR 4/3) ; few fine faint 
yellowish brown (10YR 5/6) and few 
fine distinct reddish brown (5YR 4/4) 
and yellowish red (5YR 4/6) mottles; 
weak medium prismatie structure part- 
ing to weak medium subangular blocky ; 
friable; few thin discontinuous clay 
films; common fine dark-colored soft ac- 
cumulations and concretions of oxides; 
slightly acid; gradual smooth boundary. 

B24—23 to 31 inches; yellowish brown (10YR 
5/4) light silty clay loam; faces of peds 
brown (10YR 4/3) and dark yellowish 
brown (10YR 4/4); common fine faint 
grayish brown (10YR 5/2) mottles in 
upper part of horizon and many in lower 
part; common fine faint yellowish brown 
(10YR 5/6) and strong brown (7.5YR 
5/6) and distinct yellowish red (5YR 
4/6) mottles; weak medium prismatie 
structure parting to weak medium sub- 
angular blocky; friable; common fine 
dark-colored soft accumulations and con- 
cretions of oxides; neutral; gradual 
smooth boundary. 

B3—31 to 36 inches; yellowish brown (10YR 
5/4) and grayish brown (10YR 5/2) 
silt loam; common fine faint yellowish 
brown (10YR 5/6) and distinct strong 
brown (7.5YR 5/6) and yellowish red 
(5YR 4/6) mottles; weak medium pris- 
matic structure; friable; common fine 
dark-colored soft accumulations and con- 
cretions of oxides; neutral; gradual 
smooth boundary. 

ር---96 to 60 inches; mottled grayish brown (10YR 
5/2) and yellowish brown (10YR 5/4) 
silt loam; many fine distinct strong 
brown (7.5YR 5/6) mottles; weak me- 
dium prismatic structure parting to mas- 
sive; common fine dark-colored soft 
accumulations and concretions of oxides; 
neutral. 

The solum is 30 to 55 inches thick. Carbonates are 
absent in the solum. The Ap or A1 horizon is black 
(10YR 2/1) to very dark grayish brown (10YR 3/2) 
and is 6 to 9 inches thick. The B2 horizon is brown 
(10YR 4/3), dark yellowish brown (10YR 4/4), or 
yellowish brown (10YR 5/4). Mottling starts at a 
depth of about 15 or 20 inches and increases with 
depth. There are many grayish brown (10YR 5/2) 
mottles above a depth of 30 inches. In the B8 horizon 
it is hard to determine the matrix color because of the 
abundance of mottles. The grayish colors are asso- 
ciated with the relict deoxidized loess. The B3 and C 
horizons are silt loam or silty clay loam. 

Killduff soils formed in the same kind of parent ma- 
terial as Tama soils, Killduff soils have mottles above 
a depth of 80 inches; Tama soils do not. 
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20C2—Killduff silty clay loam, 5 to 9 percent slopes, 
moderately eroded. This soil is on convex side slopes, 
typically on head slopes of drainageways. Areas are 
irregular in shape and range from 5 to 20 acres in size. 

This soil has the profile described as representative 
of the series. In most plowed areas, material from the 
brown subsoil is mixed into the plow layer. 

Included with this soil in mapping are areas of soils 
that are somewhat similar to Killduff soils but formed 
under trees and grass. Also included are small areas of 
Clarinda soils at the heads of drainageways. These 
areas are indicated by a special symbol on the soil map. 

This soil is used for cultivated crops and hay. It is 
moderately well suited to row crops. Erosion is the 
main hazard. Organie matter content is moderate. Ca- 
pability unit IIIe-1; environmental planting group 1. 

20D2—Killduff silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This soil is on convex side 
slopes. It is typically on head slopes of drainageways. 
Áreas are irregular in shape and range from 5 to 25 
Acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in plowed areas the 
durare layer is commonly mixed with the brown sub- 
soil. 

Included with this soil in mapping are areas of soils 
that are somewhat similar to Killduff soils but formed 
under trees and grass. Also included are small areas 
of severely eroded soils. These areas are indicated by a 
Special symbol on the soil map. Also included are some 
areas of a soil that is calcareous at a depth of about 
20 inches. These areas commonly are near the bases of 
slopes. 

This soil is mainly used for cultivated crops and 
hay. It is moderately well suited to row crops if erosion 
is controlled. Organic matter content is moderate. Ca- 
pability unit IIIe-3; environmental planting group 1. 

20E2—Killduff silty clay loam, 14 to 18 percent 
slopes, moderately eroded. This soil is on convex side 
Slopes. It is typically at the heads of drainageways. 
Areas are irregular in shape and 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in plowed areas the 
Hr layer is mixed with some of the brown sub- 
soil. 

Included with this soil in mapping are areas of soils 
that are somewhat similar to Killduff soils but formed 
under trees and grass. Also included are areas of 
severely eroded soils, glacial till outerops on small 
knolls, and areas of Clarinda soils in the heads of 
drainageways. These areas are indicated by a special 
symbol on the soil map. In places there are areas, near 
the base of the slope, of soils that are calcareous at a 
depth of about 20 inches. 

This soil is mainly used for cultivated crops and hay. 
Some areas are in pasture. It is well suited to hay and 
pasture. Row crops can be grown occasionally if 
erosion is controlled. Organic matter content is mod- 
erate. Capability unit IVe-1; environmental planting 
group 1. 


Ladoga series 


The Ladoga series consists of moderately well 
drained soils on the uplands. These soils formed in 


loess under deciduous trees and tall prairie grasses. 
Slopes are 2 to 14 percent. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 6 inches thick. 
The subsurface layer is dark grayish brown and gray- 
ish brown silt loam about 5 inches thick. The subsoil 
is brown, friable to firm silty clay loam that extends 
to a depth of 60 inches. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Ladoga soils are mainly used for cultivated crops 
and pasture. Some areas are wooded. Erosion is the 
major hazard. 

Representative profile of Ladoga silt loam, 2 to 5 
percent slopes, in a cultivated field, 660 feet south and 
600 feet west of the northeast corner of NW1, sec. 33, 
T. 78 N., R. 21 W.: 

Ap 一 0 to 6 inches; very dark grayish brown 
(10YR 3/2) silt loam, grayish brown 
(10YR 5/2) dry ; moderate fine granular 
structure; friable; neutral; clear smooth 
boundary. 

A2—6 to 11 inches; dark grayish brown (10YR 
4/2) and grayish brown (10YR 5/2) silt 
loam, grayish brown (10YR 5/2) and 
light brownish gray (10YR 6/2) dry; 
moderate medium platy structure; fri- 
able; medium acid; abrupt smooth 
boundary. 

B1t—11 to 17 inches; brown (10YR 4/3) light 
silty clay loam, brown (10YR 5/3) dry; 
dark grayish brown (10YR 4/2) faces 
of peds; weak fine subangular blocky 
structure; friable; thin discontinuous 
clay films and light gray dry silt coatings 
on faces of peds; neutral; gradual 
smooth boundary. 

B21t—17 to 30 inches; brown (10YR 4/3) silty 
clay loam, brown (10YR 5/3) dry; dark 
grayish brown (10YR 4/2) coats on 
faces of peds; moderate fine and me- 
dium subangular blocky structure; fri- 
able; thick continuous clay films; thin 
discontinuous light gray dry silt coatings 
on faces of peds; slightly acid; gradual 
smooth boundary. 

B22t—30 to 42 inches; brown (10YR 5/83) heavy 
silty clay loam; dark yellowish brown 
(10YR 4/4) coatings on faces of peds; 
few fine distinct olive gray (5Y 5/2) 
and strong brown (7.5YR 5/6) mottles; 
weak medium prismatic structure part- 
ing to weak fine and medium angular 
blocky ; firm; thick continuous clay films; 
thin discontinuous light gray dry silt 
coatings on faces of peds; medium acid; 
gradual smooth boundary. 

B28t—42 to 49 inches; brown (10YR 5/3) silty 
clay loam; common fine and medium dis- 
tinct olive gray (5Y 5/2) and strong 
brown (7.5YR 5/6) mottles; weak me- 
dium prismatic structure parting to 
weak medium angular blocky; firm; thin 
continuous clay films; thin discontinuous 
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light gray dry silt coatings on faces of 
peds; few fine dark-colored accumula- 
tions of oxides; medium acid; gradual 
smooth boundary. 

B3t—49 to 60 inches; brown (10YR 5/3) light 
silty clay loam, pale brown (10YR 6/3) 
dry; common fine and medium distinct 
olive gray (5Y 5/2) and strong brown 
(7.5YR 5/6) mottles; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; friable; thin 
discontinuous clay films; many fine dark- 
colored accumulations of oxides ; medium 


aci 

The solum ranges from 86 to 72 inches in thickness. 
The Ap or A1 horizon ranges from black (10YR 2/1) 
to very dark grayish brown (10YR 3/2). It is 6 to 10 
inches thick. The A2 horizon is 2 to 6 inches thick. The 
B2 horizon is brown (10YR 4/3 or 5/3) or dark 
yellowish brown (10YR 4/4). It is 16 to 32 inches 
thick and is slightly acid to strongly acid. Soils that 
have an olive gray matrix below a depth of 36 inches 
are within the range for this series. 

Ladoga soils formed in the same kind of parent 
material as Clinton and Otley soils. Ladoga soils have 
a thicker dark colored A1 horizon than Clinton soils. 
They have a thinner A1 horizon than Otley soils, and 
کہ‎ have an A2 horizon, which Otley soils lack. 

76B—-Ladoga silt loam, 2 to 5 percent slopes. This 
Soil is on convex ridgetops and shoulders of side slopes. 
Areas are long and narrow and range from about 10 to 
50 acres in size. 

This soil has the profile described as representative 
of the series. 

This soil is mainly used for cultivated crops. It is 
well suited to row crops if erosion is controlled. Or- 
ganic matter content is moderate. Capability unit 
lIe-2; environmental planting group 1. 

76C2—Ladoga 881 loam, 5 to 9 percent slopes, mod- 
erately eroded. This soil is on convex ridgetops and 
side slapes in the uplands. Areas are long, narrow, and 
irregular in shape and range from 10 to 50 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but erosion has removed 
a portion of the surface layer. In plowed areas, the 
plow layer is very dark grayish brown and is mixed 
with some of the brown subsoil. 

Included with this soil in mapping are small areas 
of severely eroded Ladoga soils. 'These areas are indi- 
cated by a special symbol on the soil map. Outcrops of 
red clay and glacial till are included in places, and 
these areas are also indicated by special symbols on 
the soil map. 

This soil is mainly used for cultivated crops. It is 
moderately well suited to row crops if erosion is con- 
trolled. Organic matter content is moderate. Capability 
unit IIIe-1; environmental planting group 1. 

7 6D2—Ladoga silt loam, 9 to 14 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Areas 
are long, narrow, and irregular in shape and generally 
range from 20 to 50 acres in size. 

This soil has à profile similar to the one described 
as representative of the series, but erosion has re- 
moved a portion of the surface layer. In cultivated 


areas, the plow layer is a mixture of the original sur- 
face layer, the subsurface layer, and part of the brown 
subsoil. It is very dark grayish brown. 

Included with this soil in mapping are small areas 
of severely eroded soils, small areas of glacial till out- 
crop, and areas of gray clay. These areas are indicated 
by special symbols on the soil map. 

This soil is mainly used for cultivated crops, but 
some areas are in hay and pasture. It is moderately 
well suited to row crops if erosion is controlled. Or- 
ganie matter content is moderate. Capability unit 
IIIe-3; environmental planting group 1. 


Lamoni series 


The Lamoni series consists of somewhat poorly 
drained soils on the uplands. These soils formed in 
weathered glacial till under grass. Slopes are 9 to 18 
percent. 

In a representative profile the surface layer is silty 
clay loam 10 inches thick; the upper 5 inches is very 
dark gray and the lower 5 inches is very dark grayish 
brown, The subsoil is grayish brown and light brown- 
ish gray, firm clay to a depth of 37 inches and light 
brownish gray, firm clay loam to a depth of 50 inches. 
The subsoil is mottled with yellowish brown and 
strong brown. The substratum is mottled light brown- 
ish gray clay loam to a depth of 60 inches. 

Permeability is slow to very slow, and available 
water capacity is high to moderate. Available phos- 
phorus in the subsoil is low, and available potassium 
is low to medium. 

Lamoni soils are used for cultivated crops and for 
pasture. Erosion is the main hazard, but wetness is 
also a problem. 

Representative profile of an uneroded Lamoni soil in 
an area of Lamoni silty clay loam, 14 to 18 percent 
slopes, moderately eroded, in 3 pasture, 825 feet south 
and 495 feet west of the northeast corner of SEY, 
sec. 35, T. 81 N., R. 17 W.: 

Al—0 to 5 "inches ; very dark gray (10YR 3/1) 
silty clay ‘loam; moderate fine granular 
structure; friable, slightly acid; clear 
smooth boundary. 

A3—5 to 10 inches; very dark grayish brown 
(10YR 3/2) silty clay loam; moderate 
fine subangular blocky structure; fri- 
able; slightly acid; clear smooth bound- 


ary. 

IIB1t—10 to 13 inches; grayish brown (2.5Y 5/2) 
light clay; moderate fine subangular 
blocky structure; firm; thin discontinu- 
ous clay films; slightly acid; gradual 
smooth boundary. 

IIB21t 一 18 to 19 inches; grayish brown (2.5Y 
5/2) light clay; few fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate fine subangular blocky structure; 
firm; thin continuous clay films; slightly 

acid: gradual smooth boundary. 

IIB22t—19 to 25 inches; light brownish gray 
(2.5Y 6/2) light clay; few fine distinct 
yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky struc- 
ture; firm; thick continuous clay films; 
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some weatherable minerals; slightly acid; 
gradual smooth boundary. 

11881-256 to 37 inches; grayish brown (2.5Y 
5/2) light clay; few fine distinct yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate fine subangular blocky structure; 
firm; thin discontinuous clay films; 
slightly acid; gradual smooth boundary. 

IIB32t—37 to 50 inches; light brownish gray 
(2.5Y 6/2) clay loam; many fine and 
medium prominent strong brown (7.5YR 
5/8) mottles; weak coarse prismatic 
structure parting to weak medium sub- 
angular blocky; firm; thin discontinuous 
clay films; neutral; gradual smooth 


boundary. 

I1C—50 to 60 ہت‎ light brownish gray (2.5Y 
6/2) clay loam; common fine and me- 
dium prominent strong brown (7.5YR 
5/8) mottles; massive; firm; neutral. 

The solum ranges from 48 to 60 inches in thickness. 
The A horizon normally is silty clay loam but ranges 
to clay loam. The Al or Ap horizon is black (10YR 
2/1), very dark gray (10YR 3/1), very dark brown 
(10YR 2/2), or very dark grayish brown (10YR 3/2). 
The clay layer in the upper part of the B horizon 
ranges from 12 to 27 inches in thickness and contains 
40 to 50 percent clay in the finest part. The content of 
sand and small pebbles increases with depth. 

Lamoni soils in this county have colors higher in 
value in the upper part of the B horizon than is de- 
fined in the range for the series. This difference does 
not have a significant effect on the use and behavior of 
the soils. 

Lamon. soils formed in the same kind of parent 
material a Clarinda, Adair, and Shelby soils. Lamoni 
Soils contain more pebbles and stones and have a 
thinner and less clayey subsoil than Clarinda soils. 
Their subsoil is somewhat grayer and contains more 
clay than that of Shelby soils and is less red than that 
of Adair soils. 

822D2—Lamoni silty clay loam, 9 to 14 percent 
slopes, moderately eroded. This soil occurs in narrow 
bands that extend along the contour of the land. Areas 
are about 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but plowing and erosion 
have caused some grayish brown subsoil material to be 
mixed into the plow layer. In some places loamy sedi- 
ments 10 to 20 inches thick are over the grayish clay 
subsoil. In a few inclusions the grayish clay is at a 
depth of about 3 feet, mainly at the heads of upland 
drainageways. À special symbol on the map indicates 
small areas of severe erosion. Narrow bands of Shelby 
دی‎ are included in some places at the base of this 
unit. 

In most areas this soil is managed along with ad- 
joining soils. This soil is better suited to hay and pas- 
ture. Row crops can be grown occasionally if erosion is 
controlled. This soil normal has poor tilth and is 
difficult to work. This soil stays wet longer in spring 
and after rains than adjoining soils. As the soil drys, 
the surface layer becomes hard and cloddy and cracks 
extending into the subsoil appear. Seepage and surface 
wetness can be reduced by placing interceptor tile 


drains in the more permeable loess soils upslope. Tile 
lines do not function well in this soil. Organic matter 
content is moderate. Capability unit IVe-2; environ- 
mental planting group 1. 

822E2—Lamoni silty clay loam, 14 to 18 percent 
slopes, moderately eroded. Areas of this soil are nar- 
row bands extending along the contour of the land. 
They are about 10 to 20 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is very dark grayish brown and has some grayish 
brown subsoil material mixed with it. 

Ineluded with this soil in mapping are small areas 
of Adair soils. Also included are soils that have as 
much as 3 feet of moderately fine textured material 
over the clayey subsoil. 

In most areas this soil is managed along with ad- 
joining soils. It is well suited to hay or pasture. 
Erosion is the main hazard. Wetness is also a hazard 
because water moves laterally from upslope, causing 
seep areas. This soil has poor tilth and is difficult to 
work. Organie matter content is moderate. Capability 
unit VlIe-2; environmental planting group 1 


Lawler series 


The Lawler series consists of somewhat poorly 
drained soils on stream benches. These soils formed 
in loamy alluvium overlying sand and gravel. The 
native vegetation was tall prairie grasses. Slope is 
0 to 2 percent. 

In a representative profile the surface layer is black 
loam in the upper part and very dark grayish brown 
loam in the lower part; it is 20 inches thick. The sub- 
soil extends to a depth of 35 inches; the upper 10 
inches is dark grayish brown, friable loam, and the 
lower 5 inches is dark yellowish brown and yellowish 
brown sandy clay loam. The substratum is strong 
brown and yellowish brown loamy sand to a depth of 
60 inches. 

Permeability is moderate in the surface layer and 
subsoil and rapid in the substratum. Available water 
capacity is moderate. Available phosphorus and po- 
tassium are very low in the subsoil. 

Lawler soils are mainly used for row crops. 
Droughtiness is a hazard, especially where the depth 
to sand and gravel is less than about 21% feet. On the 
deeper soils, it is less of a hazard but is a problem 
during prolonged dry periods. 

Representative profile of Lawler loam, 82 to 40 
inches to sand and gravel, 0 to 2 percent slopes, in an 
area 660 feet south of the "ከቱ corner of 4 
BY يي دا‎ D 1 W. 

Ap 一 0 to 6 inches; کت‎ (10YR 2/1) loam; weak 
fine granular structure; friable; slightly 
acid; gradual smooth boundary. 

A12— 6 to 14 inches; black (10YR 2/1) loam; 
weak fine granular structure; friable; 
slightly acid; gradual smooth boundary. 

A8—14 to 20 inches; very dark grayish brown 
(10YR 3/2) loam; weak fine subangular 
blocky structure; friable; slightly acid; 
gradual smooth boundary. 

B21—20 to 24 inches ; dark grayish brown (10YR 
4/2) loam; few fine distinct yellowish 
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brown (10YR 5/6) mottles; weak me- 
dium subangular blocky structure; fri- 
able; slightly acid; gradual smooth 
boundary. 

B22—24 to 30 inches; dark grayish brown (10YR 
4/2) heavy loam; common fine distinct 
yellowish brown (10YR 5/4 and 5/6) 
mottles; weak coarse and medium sub- 
angular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B3—30 to 35 inches; dark yellowish brown (10YR 
4/4) and yellowish brown (10YR 5/6) 
sandy clay loam; few fine faint light 
brownish gray (10YR 60/2) mottles; 
weak very coarse subangular blocky 
structure; friable: few  dark-colored 
streaks of oxides; slightly acid; clear 
smooth boundary. 

IIC1—35 to 40 inches; strong brown (7.5YR 5/6) 
loamy sand; few fine faint dark brown 
(7.5YR 4/4) mottles; single grained; 
loose; neutral; clear smooth boundary. 

IIC2—40 to 60 inches; yellowish brown (10YR 
5/6) loamy sand; few fine distinct light 
brownish gray (2.5Y 6/2) and faint 
strong brown (7.5YR 5/6) mottles; sin- 
gle grained; loose; neutral. 

The solum is 24 to 40 inches thick. The A horizon 
ranges from 18 to 24 inches in thickness. The B2 
horizon is mainly heavy loam but ranges from loam 
to light sandy clay loam. The 1188 horizon is in some 
pedons. It formed in coarse material. The IIB3 or the 
IIC horizon ranges from loamy coarse sand to loamy 
medium gravel and includes thin layers of sandy loam. 

Lawler soils formed in the same kind of parent ma- 
terial as the poorly drained Coland soils and the some- 
what excessively drained Flagler soils. The sand and 
gravel substratum typieal of Lawler soils is lacking 
or is below a depth of 40 inches in Coland soils. Lawler 
soils are finer textured in the upper part of the profile 
than Flagler soils. 

225—Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes. Many areas of this soil 
are at slightly higher elevations than the surrounding 
soils. Areas are typically about 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the depth to sand 
and gravel is less. 

Included with this soil in mapping are some low 
lying areas that flood occasionally. 

This soil is used for corn and soybeans and is man- 
aged with adjoining soils on the bottom lands. It is 
well suited to row crops. It is droughty, and unless 
rainfall is timely yields are restricted. Capability unit 
IIs-1; environmental planting group 1. 

226—Lawler loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes. Most areas of this soil are 
15 to 40 acres in size, but some are 100 acres or more. 
Many areas are elongated and are parallel to the 
streams. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are some soils 
on lower elevations than is typieal for this Lawler 
soil. They are subject to occasional flooding. 


This soil is well suited to row crops, and this is their 
main use. Some areas are large enough to be managed 
separately, but most are managed with adjoining 
soils. Droughtiness is a hazard during unusually long 
dry periods. Rare flooding occurs on some of the low 
lying areas. Capability unit IIs-1; environmental 
planting group 1. 


Lester series 


The Lester series consists of well drained soils on 
uplands. These soils formed in glacial till under prairie 
ہی‎ and hardwood forest. Slopes are 2 to 14 per- 
cent. 

In a representative profile the surface layer is black 
and very dark grayish brown loam about 7 inches 
thick. The subsurface layer is dark grayish brown 
loam about 3 inches thick. The subsoil is brown and 
yellowish brown, friable to firm clay loam and extends 
to a depth of 48 inches. The substratum is dark yellow- 
ish brown clay loam to 8 depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Lester soils are mainly used for cultivated crops. 
Some areas are wooded or in pasture. Erosion is the 
major hazard. 

Representative profile of Lester loam, 2 to 5 percent 
Slopes, 150 feet west and 200 feet north of the south- 
east corner of sec. 2, T. 81 N., R. 21 W.: 

All 一 0 to 5 inches; black (10YR 2/1) loam, very 
dark gray (10YR 3/1) kneaded; weak 
fine granular structure; friable; neutral; 
clear smooth boundary. 

A12—5 to 7 inches; very dark grayish brown 
(10YR 3/2) loam; grayish brown (10YR 
5/2) dry; weak thin platy structure; 
friable; neutral; abrupt smooth bound- 


ary. 

A2—' to 10 inches; dark grayish brown (10YR 
4/2) loam; light brownish gray (10YR 
6/2) dry; weak thin platy structure 
parting to weak fine granular; friable; 
few light gray coats on faces of peds: 
slightly acid; clear wavy boundary. 

B1—10 to 16 inches; brown (10YR 4/3) light 
clay loam, dark brown (10YR 3/3) 
kneaded; weak fine subangular blocky 
structure; friable; very dark grayish 
brown (10YR 3/2) coatings on peds; 
slightly acid; gradual smooth boundary. 

B21t—16 to 24 inches; yellowish brown (10YR 
5/4) clay loam; few fine distinct yellow- 
ish brown (10YR 5/6 and 5/8) mottles; 
weak fine angular and subangular blocky 
structure; firm; brown (10YR 5/3) 
coatings on peds; slightly acid; gradual 
smooth boundary. 

B22t—24 to 36 inches; yellowish brown (10YR 
5/4) clay loam; few fine distinct strong 
brown (7.5YR 5/6) mottles; weak fine 
angular and subangular blocky struc- 
ture; friable; thin discontinuous clay 
films and many silt coats on faces of 
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peds; slightly acid; gradual smooth 
boundary. 

B3—-36 to 48 inches; yellowish brown (10YR 5/6) 
light clay loam; few fine distinct brown 
(7.5YR 5/6) mottles; weak medium sub- 
angular blocky structure; friable; thin 
discontinuous clay films and silt coats on 
faces of peds; slightly acid; gradual 
smooth boundary. 

C—48 to 60 inches; dark yellowish brown (10YR 
4/4) light clay loam; massive; friable; 
few grayish brown (10YR 5/2) coatings 
on faces of.peds; slightly acid; gradual 
smooth boundary. | 

The thickness of the solum and depth to free car- 
bonates range from 30 inches to more than 60 inches. 
The A1 horizon is black (10YR 2/1) to very dark 
grayish brown (10YR 3/2) loam or light clay loam. 
It is 6 to 10 inches thick and when unlimed is medium 
or slightly acid in reaction. The A2 horizon is loam or 
light clay loam and is 2 to 6 inches thick. It is slightly 
acid or medium acid. The B2 horizon is brown (10YR 
4/3) or dark yellowish brown (10YR 4/4) and is 
heavy loam or light clay loam. It is slightly acid to 
Strongly acid. The lower part of the B2 horizon in 
some profiles is neutral. The C horizon ranges from 
brown (10YR 4/3) to light olive brown (2.5Y 5/4). It 
is slightly acid to moderately alkaline. 

Depth to free carbonates is greater than is defined 
in the range of the series, but this difference does not 
significantly affect the use and behavior of the soils. 

Lester soils are near Hayden and Clarion soils and 
formed in the same kind of parent material. Lester 
soils have a thicker dark eolored A horizon than Hay- 
den soils. In unplowed areas, they have an A2 horizon 
which Clarion soils lack. 

236B—Lester loam, 2 to 5 percent slopes. This soil 
is on convex side slopes on summits. Areas are irregu- 
lar in shape and are 20 acres to more than 160 acres 
in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of nearly level, somewhat poorly drained to poorly 
drained soils. 

Most of this soil is used for cultivated crops. It is 
well suited to row crops. It is susceptible to sheet 
erosion. Organic matter content is low. Capability unit 
116--1; environmental planting group 1. 

236C2—Lester loam, 5 to 9 percent slopes, moder- 
ately eroded. This soil is on convex side slopes and ends 
of ridgetops. Areas are irregular in shape and 15 acres 
to more than 40 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
has been eroded and the subsurface layer is exposed. 
The subsurface layer and some of the subsoil have been 
mixed with the surface layer in plowed areas. 

Included with this soil in mapping are a few areas 
of severely eroded soils. These areas are indicated by 
à special symbol on the soil map. 

This soil is mainly used for cultivated crops. It is 
moderately well suited to row crops but is susceptible 
to sheet erosion. Organic matter content is low. Ca- 
pability unit IIIe-1; environmental planting group 1. 


236D2—Lester loam, 9 to 14 percent slopes, mod- 
erately eroded. This soil is on convex side slopes. Some 
areas are dissected by waterways and gullies. Areas 
are irregular in shape and 10 to 40 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
has been. removed by erosion and the subsurface layer 
is exposed. The subsurface layer and part of the sub- 
soil have been mixed with the surface layer in plowed 
areas. 

Included with this soil in mapping are a few small 
areas of Hayden soils. Areas of severely eroded soils 
are also included and are indicated by a special symbol 
on the soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. À few areas are wooded. It is moderately well 
suited to row crops, but it is very susceptible to sheet 
and gully erosion. Organic matter content is low. Ca- 
pability unit IIIe-8; environmental planting group 1. 


Lindley series 


The Lindley series consists of well drained to mod- 
erately well drained soils on uplands. These soils 
formed in clay loam glacial till under deciduous trees. 
Slopes are 14 to 40 percent. 

In a representative profile the surface layer is very 
dark gray loam about 2 inches thick. The subsurface 
layer is very dark grayish brown and brown loam 
about 7 inches thick. The subsoil is brown friable 
loam in the upper part; dark yellowish brown and 
yellowish brown, firm clay loam in the middle part; 
and mottled grayish brown, brown, and yellowish 
brown, firm clay loam in the lower part to a depth of 
43 inches. The substratum is mottled grayish brown 
and yellowish brown clay loam. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Lindley soils are mainly used for pasture. Many 
areas are wooded. Erosion is the major hazard. 

Representative profile of Lindley loam, 18 to 25 per- 
cent slopes, in a timbered pasture, at northwest corner 
of SWIASE14 sec. 14, T. 80 N., R. 17 W.: 

Al 一 0 to 2 inches; very dark gray (10YR 3/1) 
loam; weak thin platy structure parting 
to weak fine granular; friable; slightly 
acid; abrupt smooth boundary. 

A2—2 to 9 inches; brown (10YR 5/3) and very 
dark grayish brown (10YR 3/2) loam, 
dark grayish brown (10YR 4/2) 
kneaded; weak thin platy structure; fri- 
able; thin discontinuous light brownish 
gray (10YR 6/2) dry silt coats; slightly 
acid; abrupt smooth boundary. 

B1—9 to 13 inches; brown (10YR 4/3) loam; 
weak fine and medium subangular blocky 
structure; friable; thin discontinuous 
silt coats on faces of peds; medium acid; 
clear smooth boundary. 

B21t—13 to 18 inches; dark yellowish brown 
(10YR 4/4) light clay loam; moderate 
fine and medium angular and subangular 
blocky structure; firm; thin discontinu- 
ous clay films and silt coats on faces of 
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peds; medium acid; clear smooth bound- 


ary. 

B22t—18 to 29 inches; yellowish brown (10YR 
5/6) clay loam; common fine distinct 
grayish brown (10YR 5/2) mottles; 
moderate fine and medium angular 
blocky structure; firm; thick continuous 
clay films and thin discontinuous silt 
coats on faces of peds; strongly acid; 
gradual smooth boundary. 

B23t—29 to 38 inches; mottled grayish brown 

(10YR 5/2), brown (10YR 5/3), and 

yellowish brown (10YR 5/4) clay loam; 

few fine distinct strong brown (7.5YR 

5/8) mottles; moderate medium angular 

blocky structure; firm; thick continuous 

clay films and thin discontinuous silt 
coats on faces of peds; strongly acid; 
gradual smooth boundary. _ 

to 48 inches; mottled grayish brown 

(10YR 5/2) and yellowish brown (10YR 

5/4 and 5/6) clay loam; few fine distinct 

strong brown (7.5YR 5/8) mottles; mod- 

erate medium angular blocky structure; 
firm; thin continuous clay films and thin 
discontinuous silt coats on faces of peds; 
dark brown (10YR 3/3) coats and few 
fine black accumulations of oxides; 
strongly acid; gradual smooth boundary. 
C—43 to 60 inches; mottled grayish brown (10YR 
5/2) and yellowish brown (10YR 5/6 

and 5/8) clay loam; few fine and me- 

dium strong brown (7.5YR 5/8) mottles; 

weak coarse prismatic structure; firm; 

thin discontinuous clay films and silt 

coats on faces of peds; few fine black 
accumulations of oxides; strongly acid. 

The solum ranges from 30 to 50 inches in thickness. 
Pebbles and stones are generally throughout the pro- 
file. The Al horizon ranges from very dark gray 
(10YR 3/1) to dark grayish brown (10YR 4/2) and 
is loam, silt loam, or light clay loam. It is 1 to 4 inches 
thick and ranges from slightly acid to strongly acid. 
The A2 horizon ranges from brown (10YR 5/3) to 
dark grayish brown (10YR 4/2); some very dark 
grayish brown (10YR 3/2) is mixed in places. It is 
loam, silt loam, or light clay loam in texture. It is 2 to 
7 inches thick and ranges from slightly acid to very 
strongly acid in reaction. The B2 horizon ranges from 
dark yellowish brown (10YR 4/4) to yellowish brown 
(10YR 5/6). The lower part commonly has mottles or 
mixing of material LOYR or 7.5YR in hue, 5 or 6 in 
value, and 2 to 8 in chroma. It is strongly acid or very 
strongly acid. The B3 horizon ranges from strongly 
acid to moderately alkaline. 

Lindley soils formed in the same kind of parent ma- 
terial as Gara and Armstrong soils. Lindley soils have 
a thinner Al horizon than Gara soils. They lack the 
reddish hues and have less clay than Armstrong soils. 

65E—Lindley loam, 14 to 18 percent slopes. This 
soil is on convex side slopes in the uplands. Areas are 
long, narrow and irregular in shape and average 10 to 

30 acres in size. 

This soil has a profile similar to the one described as 
representative of the series. In cultivated areas, how- 
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ever, the plow layer is a mixture of the surface and 
subsurface layers and commonly the upper part of the 
Subsoil. 

Included with this soil in mapping are small areas of 
severely eroded soils, small areas of red clay or gray 
clay, and outcrops of shale. These areas are indicated 
by a special symbol on the soil map. Included in the 
vieinity of Carson Creek, southeast of Newton, are 
sandstone outcrops. These outcrops are indicated by a 
special symbol on the soil map. 

Typical areas of this soil are in pasture. Many areas 
are wooded. This soil is poorly suited to cultivated 
crops and is well suited to hay, pasture, or woodland. 
It is susceptible to erosion. Organic matter content 
is low. Capability unit VIe-2; environmental planting 
group 1. 

65F—Lindley loam, 18 to 25 percent slopes. This 
soil is on convex side slopes on uplands. Areas are 
long, narrow, and irregular in shape and average 5 to 
25 acres in size. 

This soil has the profile described as representative 
of the series. 

Ineluded with this soil in mapping are steep, mod- 
erately eroded soils. Also included are small areas of 
severely eroded soils, small areas of red clay, and 
small areas of shale. These areas are indicated by 
special symbols on the soil map. Included in the 
vicinity of Carson Creek southeast of Newton are 
sandstone outcrops. These outcrops are indicated by a 
special symbol on the soil map. 

This soil is not suited to cultivated crops, but is well 
suited to pasture and woodland. Most areas are 
wooded. Farm machinery or tree planting equipment 
can be used on many areas of this soil, although cau- 
tion is necessary because of the steepness. If the trees 
are cleared, extreme care is needed to prevent the loss 
by erosion of the few inches of topsoil. This soil is very 
susceptible to erosion if vegetation is sparse. Organic 
matter content is low to very low. Capability unit 
VIIe-1; environmental planting group 1. 

65G—Lindley loam, 25 to 40 percent slopes. This 
soil is on convex side slopes in the uplands. Areas are 
long, narrow, and irregular in shape and 10 to 40 acres 
in size. 

Included with this soil in mapping are moderately 
eroded Lindley soils. Also included are small areas of 
severely eroded soils, small areas of red clay, and 
shale outcrops. These areas are indicated by special 
symbols on the soil map. 

This soil is not suited to cultivated crops and is 
suited to woodland. Most areas are wooded. Many 
areas are grazed. Limiting grazing increases the pro- 
duction of wood products. This soil can be used for 
pasture. It is very susceptible to erosion if the trees 
are cleared. Organic matter content is low to very 
low. Capability unit VIIe-1; environmental planting 
group 1. 

65E3—Lindley soils, 14 to 18 percent slopes, se- 
verely eroded. These soils are on convex side slopes on 
uplands. Areas are long, narrow, and irregular in 
shape and 5 to 20 acres in size. 

Erosion has removed the original surface layer and 
at least part of the subsurface layer. The present sur- 
face layer is brown clay loam or loam. 

Included with this soil in mapping are small areas 
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of red clay，These areas are indicated by a special 
symbol on the soil map. Some areas of steep Lindley 
soils are also included in mapping. 

Lindley soils are poorly suited to cultivated crops 
and are well suited to pasture and woodland. These 
soils have been cleared of trees and generally are used 
for pasture. Brush and trees have grown back in the 
pasture in places. Farm machinery can be used on 
these soils, making it practical to fertilize and to 
renovate the pasture. Corn can be grown occasionally 
as the first step in renovation. Obtaining a good seed- 
bed is difficult because of the poor structure of the 
exposed subsoil. These soils are very susceptible to 
erosion. Organic matter content is very low. Capability 
unit Vile-1; environmental planting group 1. 


Mahaska series 


The Mahaska series consists of somewhat poorly 
drained soils on uplands. These soils formed in loess 
under prairie grass. Slope is 0 to 2 percent. 

In a representative profile the surface layer is black 
silty clay loam about 22 inches thick. The subsoil 
extends to a depth of 60 inches. It is dark grayish 
brown, friable silty clay loam in the upper 9 inches 
and grayish brown, friable to firm silty clay loam in 
the lower part. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus is medium, and 
available potassium is very low in the subsoil. 

Mahaska soils are used for cultivated crops. There 
are no serious limitations. 

Representative profile of Mahaska silty clay loam, 
0 to 2 percent slopes, in a cultivated field, 660 feet west 
and 165 feet south of the northeast corner of 14 
SE sec. 17, T. 78 N., R. 21 W.: 

Ap 一 0 to 8 inches; black (10YR 2/1) silty clay 
loam; moderate fine subangular blocky 
Structure; friable; strongly acid; grad- 
ual smooth boundary. 

Al2 一 8 to 15 inches; black (10YR 2/1) silty clay 
loam; moderate fine subangular blocky 
structure; friable; strongly acid; grad- 
ual smooth boundary. 

ልጹ---15 to 22 inches; black (10ኛ8 2/1) silty clay 
loam ; moderate fine subangular blocky 
structure: friable; strongly acid; grad- 
ual smooth boundary. 

B21t—22 to 31 inches; dark grayish brown (2.5Y 
4/2) heavy silty clay loam; moderate fine 
subangular blocky structure; friable; 
few thin discontinuous very dark gray 
(10YR 3/1) clay films on faces of peds; 
strongly acid; gradual smooth boundary. 

1822-9831 to 48 inches; grayish brown (2.5Y 5/2) 
silty clay loam; dark grayish brown 
(2.5Y 4/2) coats on faces of peds; few 
fine distinct yellowish brown (10YR 
5/6) and strong brown (7.5YR 5/6) 
mottles; moderate medium prismatic 
structure parting to moderate fine and 
medium subangular blocky; firm; thick 
continuous clay films and thin discontin- 
uous gray (10YR 7/2) dry silt coats; 
few fine soft dark colored accumulations 


of oxides; strongly acid; gradual smooth 
boundary. 

B3t—48 to 60 inches; grayish brown (2.5Y 5/2) 
silty clay loam; common fine distinct 
yellowish brown (10YR 5/6) and strong 
brown (7.5YR 5/6) mottles; weak me- 
dium prismatic structure; friable; thin 
continuous clay films; few fine soft dark- 
e accumulations of oxides ; medium 
acid. 

The solum ranges from 48 inches to more than 60 
inches in thickness. The ል horizon 15 14 to 24 inches 
thick. The A3 horizon is black ام‎ 2/1( or Very 
dark gray (10YR 3/1) and is 5 to 10 inches thick. 
The B21t horizon ranges from dark grayish brown 
(2.5Y 4/2) to olive brown (2.5Y 4/4). The B22t 
horizon ranges from dark grayish brown (2.5Y 4/2) 
or grayish brown (2.5Y 5/2) to olive gray (5Y 5/2). 
The olive gray colors generally oceur only in the lower 
part. The B3t horizon is grayish brown (2.5Y 5/2) or 
olive gray (5Y 5/2). The maximum clay content in 
the most clayey part of the B horizon is less than 40 
percent. Silt loam material occurs below a depth of 48 
inches in places. 

Mahaska soils are near Taintor and Otley soils and 
formed in the same kind of parent material. Mahaska 
8015 are better drained than Taintor soils and lack 
the gleyed horizons below the A horizon typical of 
those soils. Mahaska soils have a thicker A horizon 
and grayer colors in the upper or middle part of the B 
horizon than Otley soils. 

280—Mahaska silty clay loam, 0 to 2 percent slopes. 
This soil is on upland divides. "Areas àre long, wide, 
and irregular in shape and range from 10 acres to 
more than 100 acres in size. 

Included with this soil in mapping are small areas 
of poorly drained or very poorly drained Taintor and 
Sperry soils. The Sperry soils are in small depressional 
areas and are indicated by a special symbol on the soil 
map. 

This soil is mainly used for corn and soybeans. It is 
well suited to row crops. Tile drainage is used in 
places so that field operations can start sooner after 
rains. Care is needed to avoid working the soil when 
it is too wet. Organic matter content is high. Capabil- 
ity unit I-1; environmental planting group 1 


Marsh 


354—Marsh. Marsh consists of low areas that re- 
main wet or are under water most of the year. These 
areas are mainly on flood plains along major streams. 
Areas are usually less than 10 acres in size. 

Marsh has no value for farming. These areas are 
difficult to drain. Plants that tolerate wetness grow in 
these areas. Marsh is well suited to wildlife habitat, 
and it is an excellent habitat for wetland wildlife 
species. Capability unit VIlw-1; not placed in an 
environmental planting group. 


Martinsburg series 


The Martinsburg series consists of well drained to 
moderately well drained soils. They are mainly on 
plane to slightly concave foot slopes and alluvial fans. 
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These soils formed in silty sediments washed from 
adjacent uplands. Native vegetation is trees. Slopes are 
2 to 9 percent. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 6 inches thick. The 
subsurface layer is dark grayish brown and brown 
silt loam that extends to a depth of about 22 inches. 
The subsoil is brown, dark yellowish brown, and 
yellowish brown, friable silty clay loam that extends 
to a depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. The available phosphorus in the subsoil 
1s medium to high, and the available potassium is very 
low. 

Martinsburg soils are mainly used for corn, small 
grain, soybeans, and legume hay. Runoff from adjacent 
slopes is the major hazard. These soils are wet. for 
short periods of time. 

Representative profile of Martinsburg silt loam, 2 
to 5 percent slopes, 500 feet east and 210 feet south of 
ue C corner of NEIZNW1, sec. 32, T. 78 N., 


Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) silt loam; very dark grayish brown 
(10YR 3/2) coats on faces of peds; fine 
granular structure; very friable; me- 
dium acid; abrupt smooth boundary. 

A21—6 to 16 inches; dark grayish brown (10YR 
4/2) silt loam, dark grayish brown 
(10YR 4/2) kneaded; few fine faint yel- 
lowish brown (10YR 5/6) and light 
yellowish brown (10YR 6/4) mottles; 
moderate medium platy structure; very 
friable; many distinct silt coatings; me- 
dium acid; abrupt smooth boundary. 

ል52---16 to 22 inches; brown (10YR 4/3) silt 
loam, brown (10YR 5/3) kneaded; weak 
fine and medium subangular blocky 
structure; friable; thin discontinuous 
silt coatings; medium acid; gradual 
smooth boundary. 

B21t—22 to 32 inches; brown (10YR 4/3) silty 
clay loam; moderate fine and medium 
subangular blocky structure; friable; 
thin discontinuous silt coats; thin dis- 
continuous clay films; medium acid; 

gradual smooth boundary. 

B29t 32. to 44 inches; yellowish brown (10YR 
5/4 and 10YR 5/6) silty clay loam; 
strong coarse prismatie structure; fri- 
able; many distinct silt coatings; thin 
discontinuous clay films; medium acid; 
diffuse boundary. 

B3—44 to 60 inches; dark yellowish brown (10YR 
4/4) and yellowish brown (10YR 5/4) 
silty clay loam; few fine faint strong 
brown (7.5YR 5/8) mottles; weak 
coarse  prismatic structure;  friable; 
many distinct silt coats; thick continuous 
clay films ; medium acid. 

The A1 or Ap horizon ranges from 6 to 8 inches in 
thickness. The A2 horizon is brown (10YR 4/3 or 
5/3), dark grayish brown (10YR 4/2), or grayish 
brown (10YR 5/2) and ranges from 10 to 16 inches 
in thickness. The B horizon is dark grayish brown 


(10YR 4/2) to yellowish brown (10YR 5/6). Depth 
to the B horizon ranges from 16 to 24 inches. Grayish 
mottles are in the lower part of the solum in places. 

Martinsburg soils formed in the same kind of parent 
materials as Judson soils, but they have a lighter 
colored, thinner surface layer than those soils. 

742B—Martinsburg silt loam, 2 to 5 percent slopes. 
This soil is on plane to slightly و امت‎ foot slopes. 
Areas are typically in drainageways and on alluvial 
fans. They are commonly long and narrow or fan- 
shaped and are about 5 to 10 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Ackmore and Colo soils, which are more poorly 
drained than this soil. 

Nearly all areas of this soil are cultivated. They are 
generally farmed with soils of the bottom lands, rather 
than with the more sloping upland soils. This soil is 
well suited to row crops. Excess water from soils up- 
Slope runs across this soil and causes rilling and gully- 
ing, siltation, and wetness. Organic matter content is 
low. Capability unit IIe-3; environmental planting 
group 1. 

742C—Martinsburg silt loam, 5 to 9 percent slopes. 
This soil is in narrow drainageways and on alluvial 
fans. Areas are 5 to 10 acres in size. 

Included with this soil in mapping are some gently 
sloping Martinsburg soils and some areas of Ackmore 
and Colo soils, which are more poorly drained than 
this soil. 

Nearly all areas of this soil are cultivated. It is mod- 
erately well suited to row crops. Excess water from 
soils upslope runs across this soil causing sheet and 
gully erosion and siltation. Organic matter content is 
low. s asal. unit IIIe-2; environmental planting 
group 1. 


Muscatine series 


The Muscatine series consists of somewhat poorly 
drained soils on uplands and high stream benches. 
These soils formed in thick deposits of loess under 
tall prairie grasses. Slopes are 0 to 2 percent. 

In a representative profile (fig. 11) the surface layer 
is black silty clay loam about 18 inches thick. The 
subsoil is friable silty clay loam and extends to a 
depth of 47 inches. The upper 5 inches is very dark 
grayish brown, and the rest is dark grayish brown and 
grayish brown. The substratum is olive gray and light 
brownish gray silty clay loam to a depth of 72 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
low, and available potassium is very low. 

Muscatine soils are mainly used for cultivated crops. 
The soils have no serious limitations. 

Representative profile of Muscatine silty clay loam, 
0 to 2 percent slopes, in a pasture, 600 feet north and 
660 feet west of the southeast corner of NEYSE, 
sec. 11, T. 81 N, R. 17 W 

۵1-0 to 18 inches; Mack (10YR 2/1) silty clay 
loam ; weak and moderate fine granular 
structure; friable; medium acid; grad- 
ual smooth boundary. 

B1—18 to 23 inches; very dark grayish brown 
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Figure 11.—Profile of a Muscatine silty clay loam. The thick, 
dark-colored surface layer is typical of this soil. 


(10YR 3/2) silty clay loam; moderate 
fine subangular blocky structure; fri- 
able; medium acid; gradual smooth 
boundary. 

B21t—23 to 31 inches; dark grayish brown 
(10YR 4/2) silty clay loam, crushes to 
olive brown (2.5Y 4/4); moderate fine 


and medium subangular blocky struc- 
ture; friable; thin continuous clay films; 
medium acid; gradual smooth boundary. 

B22t--31 to 38 inches; dark grayish brown (2.5Y 
4/2) silty clay loam, crushes to olive 
brown (2.5Y 4/4); few fine distinct 
grayish brown (10YR 5/2) and yellow- 
ish brown (10YR 5/8) mottles; weak 
fine and medium subangular blocky 
structure; friable; thin discontinuous 
clay films; medium acid; gradual smooth 
boundary. 

B3—38 to 47 inches; grayish brown (2.5Y 5/2) 
silty clay loam, crushes to olive brown 
(2.5Y 4/4) ; few fine faint grayish brown 
(10YR 5/2) and distinct yellowish 
brown (10YR 5/8) mottles; weak me- 
dium prismatic structure; friable; thin 
discontinuous clay films; few dark 
colored accumulations of oxides; slightly 
acid; gradual smooth boundary. 

C—47 to 72 inches; olive gray (5Y 5/2) and light 
brownish gray (2.5Y 6/2) silty clay 
loam; common fine distinct yellowish 
brown (10YR 5/8) mottles; massive; 
friable; few dark-colored accumulations 
of oxides; slightly acid. 

The solum ranges from 40 to 60 inches in thickness. 
The A horizon is light silty clay loam or medium 
silty clay loam. It is 16 to 20 inches thick and is me- 
dium acid or strongly acid. The B horizon is medium 
acid or strongly acid in the upper part. It is 28 to 40 
inches thick. 

Muscatine soils are near Tama and Garwin soils 
and formed in the same kind of parent material. 
Muscatine soils are less gray in the subsoil than 
Garwin soils and are grayer than Tama soils. 

119—Muscatine silty clay loam, 0 to 2 percent slopes. 
This soil is typically on moderately wide upland ridges 
and broad divides. A few areas are on stream benches. 
Areas are 10 acres to more than 100 acres in size. 

Included with this soil in mapping are small areas 
of Garwin or Sperry soils in swales or depressions. 
These soils are more poorly drained than this soil. 

This soil is mainly used for corn and soybeans, and 
it is well suited to their use. Surface runoff is slow, 
and this soil is wet for short periods. Surface drainage 
or tile is used in places. Organic matter content is 
high. Capability unit I-1; environmental planting 
group 1. 


Mystic series 


The Mystic series consists of moderately well 
drained to somewhat poorly drained soils that are 
mainly on remnants of high stream benches. These 
Soils formed in water-sorted glacial sediments under 
mixed grass and forest. Slopes are 9 to 18 percent. 

In a representative profile the surface layer is very 
dark grayish brown and dark brown clay loam about 6 
inches thick. The subsoil extends to a depth of 41 
inches; the upper 13 inches is yellowish red, friable 
clay loam, and the lower part is mainly yellowish 
brown, firm clay loam. Red, yellowish red, and strong 
brown mottles are common. The substratum is mottled 
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yellowish brown and yellowish red clay loam to a 
depth of 60 inches. 

Permeability is slow, and available water capacity is 
high. Available phosphorus and potassium are very 
low in the subsoil. 

Mystie soils usually are in hay and pasture. Erosion 
is the major hazard. 

In this county Mystic soils are mapped only in un- 
differentiated groups with Caleb soils. 

Representative profile of Mystic clay loam in an area 
of Caleb and Mystic soils, 14 to 18 percent slopes, 
moderately eroded, in a pasture, 660 feet south and 50 
feet uin ከ northeast corner of NW14, sec. 21, T. 80 

Ap 一 0 to 6 inches; very dark grayish brown 
(10YR 3/2) and dark brown (10YR 
3/3) light clay loam, very dark grayish 
brown (10YR 3/2) kneaded; weak fine 
and medium subangular blocky struc- 
ture; friable; slightly acid; clear smooth 
boundary. 

B1—6 to 11 inches; yellowish red (5YR 4/6) clay 
loam; brown (7.5YR 5/2) coats on faces 
of peds; few dark brown (7.5YR 3/2) 
worm coats; weak fine and medium sub- 
angular blocky structure; friable; few 
discontinuous silt coats on faces of peds; 
medium acid; clear smooth boundary. 

B21t—11 to 19 inches; yellowish red (5YR 4/8) 
clay loam; brown (7.5YR 5/2) coats on 
faces of peds; few fine faint red (2.5YR 
4/8) mottles; weak medium subangular 
blocky structure; friable; few discon- 
tinuous silt coats on faces of peds; thin 
discontinuous clay films; medium acid; 
clear smooth boundary. 

B22t—19 to 29 inches; mottled yellowish brown 
(10YR 5/6 and 5/8), brownish yellow 
(10YR 6/6), and grayish brown (10YR 
5/2) clay loam; common fine and me- 
dium prominent yellowish red (5YR 
5/8) and red (2.5YR 4/8) mottles; weak 
coarse prismatic structure parting to 
moderate medium subangular blocky; 
firm; few thin discontinuous clay films; 
silt coats on the faces of peds; medium 
acid; gradual smooth boundary. 

B31t—29 to 36 inches; mottled yellowish brown 
(10YR 5/6 and 5/8) and brownish gray 
(10YR 5/2) clay loam; few fine faint 
strong brown (7.5YR 5/8) and common 
fine prominent yellowish red (5YR 4/8) 
mottles; weak coarse prismatic struc- 
ture; firm; thick continuous clay films 
on root channels; silt coats on faces of 
peds; few dark brown (7.5YR 4/4) filled 
channels; medium acid; gradual smooth 
boundary. 

B32—36 to 41 inches; mottled yellowish brown 
(10YR 5/4, 5/6, and 5/8) clay loam; 
common fine and medium distinct red 
(2.5YR 4/8) mottles; weak coarse pris- 
matic structure; firm; thick continuous 
clay films on root channels; silt coats on 


faces of peds; medium acid; gradual 
smooth boundary. 

C—41 to 60 inches; mottled yellowish brown 
(10YR 5/4, 5/6, and 5/8) clay loam; 
few fine distinct yellowish red (5YR 
4/8) mottles; massive with vertical 
cleavage; firm; thick continuous very 
dark brown (10YR 8/2) clay films and 
grayish brown (10YR 5/2) silt coats on 
cleavage breaks; few fine dark reddish 
brown (5YR 3/2 and 2/2): accumula- 
tions of oxides; slightly acid. 

The solum is more than 40 inches thick. The Ap 
horizon is very dark gray (10YR 3/1), very dark 
grayish brown (10YR 3/2), or dark brown (10YR 
3/3). The A horizon is loam, silt loam, or clay loam. 
In uneroded areas there is an A2 horizon. The com- 
bined thickness of the A1 and A2 horizons is 8 to 16 
inches. The upper part of the B horizon is reddish 
brown (5YR 4/4) or yellowish red (5YR 4/6) loam 
or clay loam. This grades into mottled yellowish brown 
(10YR 5/6 and 5/8), yellowish red (5YR 4/8), red 
(2.5YR 4/8), and brown (10YR 5/3) with depth. The 
range in texture of the lower part of the B horizon 
m in the C horizon is sandy loam, loam, and clay 
oam. 

The upper part of the B horizon lacks mottles with 
chroma of 2 or less. This is outside the range of the 
Mystic series, but it does not significantly affect the 
use and behavior of this soil. 

Mystie soils adjoin Caleb soils, which lack the 
reddish colors typical of Mystic soils. They are similar 
to Armstrong soils in color but formed in coarser 
textured, more variable parent material than Arm- 
strong soils. 


Nevin series 


The Nevin series consists of somewhat poorly 
drained soils on stream benches or second bottoms. 
These soils formed in silty alluvium. Native vegetation 
was prairie grasses. Slope is 0 to 2 percent. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam that extends to a 
depth of 22 inches. The subsoil is friable silty clay 
loam that extends to a depth of 53 inches; it is dark 
grayish brown in the upper part and grayish brown in 
the lower part. The substratum is mottled grayish 
brown silty clay loam. 

Permeability is moderate to moderately slow, and 
available water capacity is high. Available phosphorus 
is medium, and available potassium is high in the 
subsoil. 

Nevin soils are mainly used for corn and soybeans. 
They have no serious limitations. 

Representative profile of Nevin silty clay loam, 0 to 
2 percent slopes, in a cultivated field, 1,480 feet south 
and 1,560 feet east of the northwest corner of sec. 19, 
T. 79 N., R. 19 W.: 

Ap 一 0 to 7 inches; black (10YR 2/1) light silty 
clay loam; weak fine granular structure; 
friable; slightly acid; gradual smooth 
boundary. 

Al2 一 7 to 12 inches; black (10YR 2/1) light silty 


JASPER COUNTY, IOWA 49 


clay loam; weak fine granular and weak 
very fine subangular blocky structure; 
friable; slightly acid; gradual smooth 
boundary. 

A13—12 to 18 inches; very dark gray (10YR 3/1) 
light silty clay loam; weak fine granular 
and weak very fine subangular blocky 
structure; friable; slightly acid; gradual 
smooth boundary. 

A8—18 to 22 inches; very dark gray (10YR 3/1) 
medium silty clay loam; weak very fine 
and fine subangular blocky structure; 
friable; slightly acid; clear smooth 
boundary. 

B1—22 to 26 inches; dark grayish brown (10YR 
4/2) medium silty clay loam; very dark 
grayish brown (10YR 3/2) coats on 
faces of peds; few fine distinct yellowish 
brown (10YR 5/4) mottles; weak mod- 
erate fine subangular blocky structure; 
friable; few patchy silt coats; slightly 
acid; gradual smooth boundary 

B21t—26 to 34 inches; dark grayish brown 
(10YR 4/2) medium silty clay loam; 
very dark grayish brown (10YR 3/2) 
coats on faces of peds; common medium 
distinct yellowish brown (10YR 5/4 and 
5/6) mottles; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; friable; thin discontin- 
uous clay films; thick patchy silt coats; 
slightly acid; gradual smooth boundary. 

B22t—34 to 42 inches; dark grayish brown 
(10YR 4/2) medium silty clay loam; 
common fine and medium distinct yellow- 
ish brown (10YR 5/6) mottles; weak 
medium prismatic structure parting to 
weak medium subangular blocky; fri- 
able; thin discontinuous clay films; few 
patchy silt coats; neutral; gradual 
smooth boundary. 

B3—42 to 53 inches; grayish brown (2.5Y 5/2) 
light silty clay loam; many medium dis- 
tinct yellowish brown (10YR 5/6 and 
5/8) mottles; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; friable; thin discontin- 
uous clay films on root channels; few 
patchy silt coats; neutral; gradual smooth 
boundary. 

0-58 to 60 inches; grayish brown (2.5Y 5/2) 
light silty clay loam; many medium dis- 
tinct yellowish brown (10YR 5/6 and 
5/8) mottles; massive; friable; few 
dark-colored accumulations of oxides; 
neutral. 

The solum ranges from 36 to 60 inches in thickness. 
Carbonates are absent. In some profiles the A3 horizon 
is very dark grayish brown (10YR 3/2). The A 
horizon is light silty clay loam or medium silty clay 
loam. It is medium acid or slightly acid. The B horizon 
has a range in clay content of about 32 to 36 percent. 

In this county the mollic epipedon is thinner than is 
defined in the range for the Nevin series. This does 


w significantly affect the use or behavior of these 
soils. 

Nevin soils are near Bremer, Wiota, and Zook soils. 
Nevin soils are on lower positions and lack the brown 
B horizon characteristic of the well drained or mod- 
erately well drained Wiota soils. They are less clayey 
than and lack the gray colors of the poorly drained 
Zook and Bremer soils, which are at lower elevations. 

88—Nevin silty clay loam, 0 to 2 percent slopes. This 
soil is on stream benches or second bottoms. Areas 
are irregular in shape and about 10 to 60 acres in size. 

Included with this soil in mapping are small areas of 
sandy soils and small depressions that are indicated by 
Special symbols on the soil map. 

This soil is well suited to row crops. Corn and soy- 
beans are the main crops. This soil has no serious 
limitations. Tile systems have been installed in a few 
places to speed drying of the soil. Organic matter con- 
tent is high. Capability unit I-1; environmental plant- 
ing group 1 


Nicollet series 


The Nicollet series consists of somewhat poorly 
drained soils on uplands. These soils formed in till or 
till-derived material under native grass. Slopes are 1 
to 8 percent. 

In a representative profile the surface layer is black 
and is 18 inches thick; it is loam in the upper part 
and clay loam in the lower part. The subsoil is friable 
clay loam that extends to a depth of 87 inches; it is 
very dark grayish brown in the upper part, dark gray- 
ish brown in the middle part, and olive brown in the 
lower part. The substratum is grayish brown, light 
olive brown, and olive yellow loam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
very low, and available potassium is very low to low. 

Nicollet soils are used mainly for row crops. When 
the soils are plowed in fall, soil blowing is a hazard. 

Representative profile of Nicollet loam, 1 to 3 per- 
cent slopes, in a cultivated field, 180 feet south and 80 
feet east 9 the northwest corner of NEY, sec. 3, T. 
81 N., 1 W.: 

to 7 ‘inches : black (10YR 2/1) loam; weak‏ کے 
fine granular structure; friable; medium‏ 
acid; gradual smooth boundary.‏ 

A12—7 to 13 inches; black (10YR 2/1) loam; 
weak and moderate fine and very fine 
granular structure; friable; slightly 
acid; gradual smooth boundary. 

A8—138 to 18 inches; black (10YR 2/1) clay loam; 
weak fine angular and subangular blocky 
structure; friable; slightly acid; gradual 
smooth boundary. 

B1—18 to 23 inches; very dark grayish brown 
(2.5Y 8/2) clay loam, dark grayish 
brown (2.5Y 4/2) kneaded; weak fine 
subangular blocky structure; friable; 
thin discontinuous clay films; slightly 
acid; gradual smooth boundary. 

B2—23 to 33 inches; dark grayish brown (2.5Y 
4/2) and olive brown (2.5Y 4/4) clay 
loam; few fine faint light yellowish 
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brown (2.5Y 6/4) mottles; weak fine 
subangular blocky structure; friable; 
thin discontinuous clay films; slightly 
acid; gradual smooth boundary. 

88-838 to 37 inches; olive brown (2.5Y 4/4) clay 
loam; few fine faint light yellowish 
brown (2.5Y 6/4) mottles; weak and 
moderate fine and medium subangular 
blocky structure; friable; thin discon- 
tinuous clay films; slightly acid; clear 
wavy boundary. 

Cl 一 87 to 45 inches; grayish brown (2.5Y 5/2) 
loam; common fine distinct light yellow- 
ish brown (2.5Y 6/4) and light olive 
brown (2.5Y 5/6) mottles; massive; fri- 
able; neutral; gradual smooth boundary. 

C2—45 to 72 inches; mottled grayish brown (2.5Y 
5/2), light olive brown (2.5Y 5/4), and 
olive yellow (2.5Y 6/6) loam; few fine 
prominent dark brown and red mottles ; 
massive; friable; strongly: effervescent; 
mildly alkaline. 

The thickness of the solum and depth to free car- 
bonates range from 20 to 48 inches. Coarse fragments 
are dispersed throughout the matrix. The A horizon is 
typically black (10YR 2/1) or very dark gray (10YR 
8/1). Texture of the A horizon is typically loam but 
ranges to clay loam. The B2 horizon ranges from loam 
to clay loam. 

Nicollet soils are near Clarion and Webster soils 
and formed in the same kind of parent material. 
Nicollet soils have a thicker A horizon than Clarion 
soils. Nicollet soils are somewhat poorly drained, 
Clarion soils are well drained, and Webster soils are 
poorly drained. 

55—Nicollet loam, 1 to 3 percent slopes. This soil 
has slopes that are smooth or slightly convex. Areas 
are typically 5 to 30 acres in size. 

Included with this soil in mapping are small areas, 
less than 2 acres in size, of poorly drained depres- 
sional soils. These areas are indicated by a special 
symbol on the soil map. 

This soil is mainly used for corn and soybeans. It is 
well suited to row crops. It has no serious limitations. 
Soil blowing is a problem in some years, especially if 
the soil is plowed in the fall. In wet years some areas 
adjacent to poorly drained Webster and Canisteo soils 
are too wet for good growth of plants. Tile drains 
benefit these areas. Capability unit I-1; environmental 
planting group 1. 


Nira series 


The Nira series consists of moderately well drained 
soils on uplands. The soils formed in loess under 
prairie grasses. Slopes are 2 to 14 percent. 

In a representative profile the surface layer is very 
dark gray silty clay loam about 8 inches thick. The 
Subsoil is friable silty clay loam that extends to a 
depth of 42 inches; the upper part is brown and gray- 
ish brown, and the lower part is grayish brown and 
has many mottles. The substratum is gray silt loam 
that has many mottles and extends to a depth of 60 
inches. 

Permeability is moderately slow, and available water 


holding capacity is high. Available phosphorus and 
potassium are very low in the subsoil. 

Nira soils are mainly used for cultivated crops. 
Erosion is the major hazard. 

Representative profile of Nira silty clay loam, 5 to 9 
percent slopes, moderately eroded, in a cultivated field 
on southeast-facing slope, 750 feet north and 474 feet 
east of the southeast corner of the SEI4SW14 sec. 36, 
T. 78 N., R. 17 W.: 

Ap 一 0 to 8 inches; very dark gray (10YR 3/1) 
silty clay loam mixed with brown (10YR 
4/3) ; weak very fine granular structure; 
friable; slightly acid; abrupt smooth 
boundary. 

B21t—8 to 18 inches; brown (10YR 4/3) and 
grayish brown (10YR 5/2) silty clay 
loam; very dark grayish brown (10YR 
3/2) and dark grayish brown (10YR 
4/2) coats on faces of peds; few fine 
distinct yellowish brown (10YR 5/6) 
mottles; moderate fine and medium sub- 
angular blocky structure; friable; thin 
discontinuous clay films; few fine dis- 
tinct dark colored accumulations of ox- 
ides; slightly acid; gradual smooth 


boundary. 

B22t—18 to 32 inches; grayish brown (2.5Y 5/2) 
silty clay loam; few fine prominent yel- 
lowish red (7.5YR 4/6) mottles; weak 
coarse and medium prismatic structure 
parting to moderate medium subangular 
blocky; friable; thin discontinuous clay 
films on faces of peds; neutral; gradual 
smooth boundary. 

B3t—32 to 42 inches; grayish brown (2.5Y 5/2) 
light silty clay loam; many fine promi- 
nent yellowish brown (10YR 5/8) and 
yellowish red (5YR 4/6) mottles; weak 
coarse prismatic structure: friable; thin 
discontinuous clay films; neutral; grad- 
ual smooth boundary. 

C—42 to 60 inches; gray (5Y 6/1) silt loam; com- 
mon fine and medium prominent yellow- 
ish brown (10YR 5/8) and yellowish red 
(5YR 4/6) mottles; massive; friable; 
mildly alkaline. 

The solum ranges from 30 to 50 inches in thickness. 
The A horizon is black (10YR 2/1), very dark gray 
(10YR 3/1), or very dark grayish brown (10YR 3/2). 
The B21t horizon ranges from 6 to 12 inches in thick- 
ness. Depth to the grayish brown (2.5Y 5/2) layer is 
12 to 20 inches, 

In most places the surface layer is thinner or lighter 
colored than is defined in the range for the Nira series, 
but this does not alter their usefulness or behavior. 

Nira soils are near Mahaska and Otley soils and 
formed in the same kind of parent material. Nira soils 
are browner in the upper part of the B horizon than 
Mahaska soils and grayer in the lower part of the B 
horizon than Otley soils. 

570B2—Nira silty clay loam, 2 to 5 percent slopes, 
moderately eroded. This soil is on convex side slopes, 
typically at the heads of drainageways. Areas are 
irregular in shape and from 5 to 20 acres in size. 

Included with this soil in mapping are some areas 
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of uneroded Nira soils. These soils have a black sur- 
face layer about 10 inches thick. Some gray, clayey 
soils are also included. These soils are indicated by a 
Special symbol on the soil map. These clayey soils cause 
seepy areas to develop. 

Most areas are in cultivated crops. This soil is well 
suited to row crops. Erosion is the main hazard. Or- 
ganie matter content is moderate. Capability unit 
Ile-2; environmental planting group 1. 

570C2—Nira silty clay loam, 5 to 9 percent slopes, 
moderately eroded. This soil is on convex side slopes 
at the heads of drainageways. Areas are irregular in 
shape and 5 to 20 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are areas of 
severely eroded soils and areas of gray clay. These 
areas are indicated by special symbols on the soil map. 

This soil is used for cultivated crops. It is moder- 
ately well suited to row crops. Erosion is the main 
hazard. Organic matter content is moderate. Capabil- 
ity unit IIIe-1; environmental planting group 1. 

570D2—Nira silty clay loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on convex side slopes 
that border the heads of drainageways. Areas are 
irregular in shape and 10 to 25 acres in size. 

Included with this soil in mapping are areas of 
severely eroded soils and small areas of gray clayey 
soils. These areas are indicated by special symbols on 
the soil map. 

This soil is used for cultivated crops and hay. It is 
moderately well suited to row crops. It is susceptible 
to erosion. Organic matter content is moderate. Ca- 
pability unit IIIe-3; environmental planting group 1. 


Nodaway series 


The Nodaway series consists of moderately well 
drained soils on bottom lands. These soils formed in 
recently deposited silty alluvium under tall prairie 
grasses and timber. Slope is 0 to 2 percent. 

In a representative profile the surface layer is very 
dark grayish brown and black silt loam 9 inches thick; 
it contains a few, thin, grayish brown strata. It is 
underlain by stratified grayish brown, dark grayish 
brown, very dark grayish brown, and black, friable 
silt loam to a depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are medium in the subsoil. 

Nodaway soils are mainly used for row crops. Some 
areas are wooded. Flooding is the major hazard. 

Representative profile of Nodaway silt loam, 0 to 2 
percent slopes, in a pasture, 1,485 feet south and 825 
feet west of the northeast corner of sec. 5, T. 81 N., 
R. 20 W.: 

Al 一 0 to 9 inches; stratified very dark grayish 
brown (10YR 8/2) and black (10YR 
2/1) silt loam; few thin grayish brown 
(10YR 5/2) strata; weak fine granular 
structure; friable; neutral; gradual 
smooth boundary. 

C—9 to 60 inches; stratified very dark grayish 
brown (10YR 3/2), grayish brown 
(10YR 5/2), dark grayish brown loam; 


few thin strata of light silty clay loam; 
massive; friable; neutral. 

The À horizon is neutral or slightly acid. The Ap or 
Al horizon ranges from black (10YR 2/1) to very 
dark grayish brown (10YR 3/2). The C horizon is 
stratified with colors that range from black (10YR 
2/1) to grayish brown (10YR 5/2). The C horizon is 
silt loam with a few thin lenses of coarser texture and 
a few thin strata of silty clay loam. The C horizon is 
neutral or slightly acid. A dark-colored buried soil 
occurs below a depth of 40 inches in some places. 

Nodaway soils formed in parent material similar to 
that in which Kennebec and Ackmore soils formed. 
Nodaway soils have a thinner A horizon than Kenne- 
bec soils. They are stratified to a depth of more than 
40 inches, but Ackworth soils have a buried soil be- 
tween depths of 20 and 40 inches. 

220—Nodaway silt loam, 0 to 2 percent slopes. This 
Soil is on first bottoms adjacent to streams and on 
alluvial fans. Areas are long and moderately wide. 
They are parallel to the stream channel and are 10 to 
80 acres in size. In areas where the stream has been 
straightened, this soil is along the old channel. 

Included with this soil in mapping are small areas 
of Ackmore and Colo soils, which are less well drained 
than Nodaway soil. Also included are small areas of 
concave soils that are wet. These areas are indicated 
by a special symbol on the soil map. 

This soil is mostly used for corn and soybeans, but 
a few areas have not been cleared of trees. Other 
areas are left in pasture because of the flooding haz- 
ard. This soil is well suited to intensive row cropping. 
It is susceptible to occasional flooding, but areas 
seldom remain too wet to produce crops. Organic mat- 
ter content is low to moderate. Capability unit IIw-2; 
environmental planting group 1. 


Olmitz series 


The Olmitz series consists of well drained to mod- 
erately well drained soils on foot slopes. These soils 
formed in loamy material that washed from adjoining 
slopes. Native vegetation is prairie grasses. Slopes are 
2 to 9 percent. 

In a representative profile the surface layer is black 
and very dark gray loam about 24 inches thick. The 
subsoil extends to a depth of 53 inches; it is very dark 
grayish brown, friable clay loam in the upper 8 inches 
and brown, friable clay loam in the lower part. The 
substratum is yellowish brown clay loam that is 
mottled. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Olmitz soils are farmed with adjacent bottom land 
80118 and are mainly used for row crops. Erosion is the 
major hazard. 

Representative profile of Olmitz loam, 2 to 5 percent 
slopes, in a hayfield, 380 feet east and 495 feet north 
of the southwest of corner sec. 24, T. 79 N., R. 21 W.: 

Ap 一 0 to 8 inches; black (10YR 2/1) loam; mod- 
erate fine granular structure; friable; 
slightly acid; gradual smooth boundary. 

Al2 一 8 to 15 inches; very dark gray (10YR 3/1) 
loam; moderate fine granular structure; 
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friable; medium acid; gradual smooth 
boundary. 

A13—15 to 24 inches; very dark gray (10YR 3/1) 
loam; weak fine subangular blocky struc- 
ture; friable; thin discontinuous silt 
coats on faces of peds; medium acid; 
smooth gradual boundary. 

B1—24 to 82 inches; very dark grayish brown 
(10YR 3/2) ; light clay loam; weak fine 
and medium subangular blocky struc- 
ture; friable; medium acid; gradual 
smooth boundary. 

B21—32 to 40 inches; brown (10YR 4/3) clay 
loam; few fine distinet yellowish brown 
(10YR 5/6) mottles; weak medium pris- 
matic structure parting to moderate me- 
dium  subangular blocky; friable; 
medium acid; gradual smooth boundary: 

B22—40 to 58 inches; brown (10YR 4/3) clay 
loam; few medium distinet strong brown 
(7.5YR 5/6) and few fine faint yellow- 
ish brown (10YR 5/6) and grayish 
brown (10YR 5/2) mottles; weak coarse 
prismatic structure parting to moderate 
medium subangular blocky; friable; me- 
dium acid; gradual smooth boundary. 

C—53 to 60 inches; yellowish brown (10YR 5/4 
and 5/6) light clay loam; common me- 
dium distinct strong brown (7.5YR 5/6) 
and few fine faint grayish brown (10YR 
5/2) mottles; massive; friable; medium 


acid. 

The solum is typically more than 40 inches thick. 
The Ap horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2). The A12 and A183 horizons are 
black (10YR 2/1), very dark gray (10YR 3/1), or 
very dark grayish brown (10YR 3/2). Recently de- 
posited overwash as much as 12 inches thick is on the 
Surface in some places. It is commonly very dark gray- 
ish brown (10YR 3/2). The A horizon is loam or light 
clay loam. The B1 horizon is dark brown (10YR 3/3) 
to very dark grayish brown (10YR 3/2) loam or clay 
loam. The B2 horizon ranges from brown (10YR 4/8) 
to yellowish brown (10YR 5/4). Clay loam glacial till 
is at a depth of 40 to 60 inches in some places. 

Olmitz soils formed in material eroded from the side 
slopes where Shelby and Gara soils formed. They have 
a thicker A horizon and a more friable B horizon than 
those soils. 

273B—Olmitz loam, 2 to 5 percent slopes. This soil 
is on smooth or concave foot slopes and on alluvial 
fans. Áreas are narrow and irregular in shape and 5 
to 20 acres in size. 

This soil has the profile described as representative 
of the series. ۱ 

Included with this soil in mapping are some areas 
that have recent overwash of loam, clay loam, silt 
loam, or silty clay loam. 

This soil is mainly used for cultivated crops. It is 
well suited to row crops. This soil is susceptible to 
erosion, but sediments from steep adjacent uplands 
have been deposited in many places. Rills and gullies 
dissect some of the areas, making farming difficult. 
Organic matter content is high. Capability unit IIe-3; 
environmental planting group 1. 


273C—Olmitz loam, 5 to 9 percent slopes. This soil 
is on smooth or concave foot slopes at the base of steep 
glaeial till uplands. Areas are narrow and irregular in 
shape and 5 to 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but recent overwash 
has been deposited in some areas. The overwash is 
very dark grayish brown loam, clay loam, or silt loam 
that has a high sand content. It is 6 to 12 inches thick. 

Included with this soil in mapping in some places 
adjacent to Shelby or Gara soils are soils that have 
firm glacial till at a depth of less than 40 inches. 

This soil is mainly in erops, but some is in pasture 
or hay. This soil is managed along with adjacent soils. 
This soil is moderately well suited to row crops. It is 
susceptible to erosion. Sediments from steep adjacent 
uplands have been deposited in a few places. Gullies 
dissect some areas, making farming difficult. Organic 
matter content is high. Capability unit IIIe-2; en- 
vironmental planting group 1. 


Otley series 


The Otley series consists of moderately well drained 
soils on uplands. These soils formed in loess under tall 
prairie grasses. Slopes are 2 to 14 percent. 

In a representative profile the surface layer is black 
and very dark grayish brown silty clay loam about 18 
inches thick. The subsoil is brown and yellowish brown, 
friable silty clay loam in the upper part and grayish 
brown, friable silty clay loam in the lower part; it 
extends to a depth of 50 inches. The substratum is 
mottled grayish brown silty clay loam. 

Permeability is moderately slow, and available water 
capacity is high. Available phosphorus in the subsoil 
is low, and available potassium is very low. 

Otley soils are mainly used for cultivated crops. 
Erosion is the major hazard. 

Representative profile of Otley silty clay loam, 2 to 
5 percent slopes, in a pasture, 292 feet south and 194 
feet west of the northeast corner of SEQ!4SE, sec. 
82, T. 78 N., R. 19 W.: 

Ap 一 0 to 6 inches; black (10YR 2/1) silty clay 
loam ; moderate fine and very fine granu- 
lar structure; friable; slightly acid; clear 
smooth boundary. 

Al2 一 6 to 12 inches; black (10YR 2/1) silty clay 
loam; moderate fine granular structure; 
friable; slightly acid; gradual smooth 
boundary. 

A3—12 to 18 inches; very dark grayish brown 
(10YR 3/2) silty clay loam, with mixing 
of very dark gray (10YR 8/1), very 
dark grayish brown (10YR 3/2) 
kneaded; moderate fine granular struc- 
ture; friable; thin patchy discontinuous 
clay films; medium acid; clear smooth 
boundary. 

B21t—18 to 25 inches; brown (10YR 4/3) silty 
clay loam, with some mixing of very 
dark grayish brown (10YR 3/2) and 
yellowish brown (10YR 5/4); moderate 
medium and fine subangular blocky 
structure; friable; thin discontinuous 


JASPER COUNTY，IOWA 53 


clay films; medium acid; gradual smooth 
boundary. 

B22t—2b5 to 32 inches; yellowish brown (10YR 
5/4) silty clay loam; few fine distinct 
yellowish red (5YR 4/8) and grayish 
brown (2.5Y 5/2) mottles; weak and 
moderate medium and fine subangular 
blocky structure; friable; thin discon- 
tinuous clay films; medium acid; gradual 
smooth boundary. 

B28t—32 to 39 inches; grayish brown (2.5Y 5/2) 
silty clay loam; common fine faint brown 
(10YR 5/3) and yellowish brown (10YR 
5/6) mottles; moderate fine and medium 
subangular blocky structure; friable; 
thin discontinuous clay films; slightly 
acid; gradual smooth boundary. 

B3t—39 to 50 inches; grayish brown (2.5Y 5/2) 
silty clay loam; common fine faint brown 
(10YR 5/3) and moderate fine distinct 
yellowish brown (10YR 5/8) mottles; 
weak coarse prismatic structure parting 
to medium and fine angular blocky and 
subangular blocky; friable; thin discon- 
tinuous clay films; slightly acid; gradual 
smooth boundary. 

C—50 to 60 inches; grayish brown (2.5Y 5/2) 
silty clay loam; common fine distinct 
strong brown (7.5YR 5/6) and many fine 
and medium distinct yellowish brown 
(10YR 5/8) mottles; massive; friable; 
few distinct black oxides; medium acid. 

The solum ranges from 48 to 60 inches in thickness. 
The A horizon is black (10YR 2/1), very dark brown 
(10YR 2/2), very dark gray (10YR 3/1), or very 
dark grayish brown (10YR 3/2). It is 10 to 20 inches 
thick unless eroded. It is slightly acid to strongly acid. 
The B2 horizon is dark brown (10YR 8/8), brown 
(10YR 4/8 or 5/8), or yellowish brown (10YR 5/4) 
in the upper part. 

Otley soils are near Ladoga and Clinton soils and 
formed in the same kind of parent material. Otley 
soils have a thicker dark-colored surface layer and 
lack the A2 horizon that Clinton and Ladoga soils 
have in unplowed areas. 

281B—Otley silty clay loam, 2 to 5 percent slopes. 
This soil is on gently sloping, narrow, convex ridge- 
tops. Areas are long and narrow and 10 to 30 acres in 
size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are soils in nar- 
row drainageways that are wetter than this Otley soil. 
Also included at the heads of drainageways are small 
areas of wet and seepy soils and soils that have a 
thicker dark-colored surface layer. These areas are 
indicated by a special symbol on the soil map. 

This soil is mainly used for cultivated crops. It is 
well suited to row crops. It is susceptible to erosion. 
Organic matter content is moderate. Capability unit 
IIe-2; environmental planting group 1. 

281C2—Olley silty clay loam, 5 to 9 percent slopes, 
moderately eroded. This soil is on narrow ridgetops 
and convex side slopes. Areas are long and narrow 
and 10 to 30 acres in size. 


This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved part of the surface layer. The very dark grayish 
brown and brown colors in the profile are mixed in 
the surface layer. 

Included with this soil in mapping are small areas 
of severely eroded soils, areas of red clay, a few spots 
of sandy soils, and glacial till outcrops. These areas 
are indicated by special symbols on the soil maps. 

This soil is used mainly for cultivated crops. It is 
moderately well suited to row crops. It is susceptible 
to erosion. Organic matter content is moderate. Ca- 
pability unit IIIe-1; environmental planting group 1. 

281D2—Otley silty clay loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Areas are long and narrow and 10 to 40 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved a portion of the surface layer and very dark 
grayish brown and brown material has been mixed 
into the plow layer. 

Included with this soil in mapping are small areas 
of shale, till; à red and gray paleosol, and severely 
eroded soils. These areas are indicated with special 
symbols on the soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops. It is 
very susceptible to erosion. Organic matter content is 
moderate. Capability unit IITe-3 ; environmental plant- 
ing group 1. 


Port Byron series 


The Port Byron series consists of well drained soils 
on uplands. These soils formed in loess under prairie 
grass. Slopes are 5 to 25 percent. 

In a representative profile the surface layer is very 
dark grayish brown silt loam 7 inches thick. The 
upper 5 inches of the subsoil is dark brown, very 
friable silt loam; and the lower 23 inches is brown 
and dark yellowish brown, very friable silt loam. The 
substratum is yellowish brown silt loam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Port Byron soils are used for cultivated crops, hay, 
and pasture. Erosion is the major hazard. 

Representative profile of Port Byron silt loam, 5 to 
9 percent slopes, moderately eroded, in a pasture, 
2,810 feet north and 800 feet east of the southwest 
corner of sec. 2, T. 78 N., R. 19 W.: 

A1—0 to "7 inches; very dark grayish brown 
(10YR 3/2) silt loam; weak very fine 
granular structure; very friable; neu- 
tral; gradual smooth boundary. 

B1—7 to 12 inches; dark brown (10YR 3/3) silt 
loam ; weak fine subangular blocky struc- 
ture parting to weak fine granular; very 
friable; slightly acid; clear smooth 
boundary. 

B2—12 to 20 inches; brown (10YR 4/3) silt loam; 
dark brown (10YR 3/3) coats; weak 
coarse prismatic structure parting to 
weak medium subangular blocky; very 
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friable; slightly acid; gradual smooth 
boundary. 

to 35 inches; dark yellowish brown 
(10YR 4/4) silt loam, yellowish brown 
(10YR 5/4) kneaded; brown (10YR 
4/8) coats on faces of peds in upper 
part; weak, coarse prismatic structure; 
very friable; slightly acid; gradual 
smooth boundary. 

C—35 to 60 inches; yellowish brown (10YR 5/4) 
silt loam; few fine faint light yellowish 
brown (10YR 6/4) and light gray 
(10YR 7/2) mottles; massive; very fri- 
able; slightly acid. 

The A horizon is slightly acid or neutral. The Ap 
and A1 horizons are black (10YR 2/1), very dark 
brown (10YR 2/2), or very dark grayish brown 
(10YR 3/2). The B2 horizon ranges from brown 
(10YR 4/3) to yellowish brown (10YR 5/4). The clay 
content of the B2 horizon ranges from 18 to 27 per- 
cent. Strength of structure is moderate in some pedons. 

Port Byron silt loam, 14 to 18 percent slopes, mod- 
erately eroded, (620E2) and Port Byron silt loam, 18 
to 25 percent slopes, moderately eroded, (620F2) are 
outside the range defined for the series because slopes 
are too great, they lack a mollic epipedon and the 
solum is too thin. Port Byron silt loam, 5 to 9 percent 
Slopes, moderately eroded, (620C2) and Port Byron 
silt loam, 9 to 14 percent slopes, moderately eroded, 
(620D2) are within the defined range of the series 
but are marginal in these properties. These differences 
do N significantly affeet the use and behavior of these 
soils. 

Port Byron soils are near Tama soils, which also 
formed in loess. Port Byron soils have less clay and 
weaker structure in the B horizon than Tama soils. 

620C2—Port Byron silt loam, 5 to 9 percent slopes, 
moderately eroded. This soil is on convex ridgetops and 
Side slopes. Áreas are irregular in shape and 5 to 15 
acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Tama soils that have smoother slopes. Also included 
are some soils in which the subsoil has a high content 
of coarse silt or very fine sand. The surface layer and 
the upper part of the subsoil are mixed in plowed 
areas. 

Most areas are cultivated. This soil is moderately 
well suited to row crops. Erosion is the main hazard. 
Organic matter content is moderate. Capability unit 
IIIe-1; environmental planting group 1. 

620D2—Port Byron silt loam, 9 to 14 percent slopes, 
moderately eroded. This soil is on convex side slopes. 
Areas are irregular in shape and 10 to 80 acres in 


B3—20 


size. 

This soil has a profile similar to the one described 
as representative of the series, but some of the dark 
brown subsoil has been mixed into the plow layer in 
cultivated areas. 

Included with this soil in mapping are narrow areas 
of soils in drainageways. Also included are sandy 
knolls, severely eroded soils, and calcareous soils. 
These areas are indicated by special symbols on the 
soil map. 


This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops, but is 
very susceptible to erosion. Organic matter content is 
moderate. Capability unit IIIe-3; environmental plant- 
ing group 1. 

620E2—Port Byron silt loam, 14 to 18 percent 
slopes, moderately eroded. This soil is on convex side 
slopes adjacent to major streams. Areas are irregular 
in shape and 10 to 30 acres in size. 

The surface layer is very dark grayish brown or 
dark brown and is about 7 inches thick. It is underlain 
by a brown subsoil. In cultivated areas some of the 
brown subsoil commonly is mixed into the plow layer. 

Included with this soil in mapping are small areas 
of severely eroded Port Byron soils, sandy soils, cal- 
careous soils, and soils that formed in glacial till. 
These areas are indicated by special symbols on the 
soil map. Narrow areas of wetter soils in drainage- 
ways are also included. 

This soil is mainly used for hay and pasture, but it is 
also planted to cultivated crops. It is well suited to 
small grain, pasture, or hay. Row crops can be grown 
occasionally if erosion is controlled. Erosion is the 
main hazard. Because of rapid runoff, droughtiness is 
a problem during prolonged dry periods. Capability 
unit IVe-1; environmental planting group 1. 

620F2—Port Byron silt loam, 18 to 25 percent 
slopes, moderately eroded. This soil is on convex side 
slopes adjacent to major streams. Areas are irregular 
in shape and 15 to 35 acres in size. 

The surface layer is very dark grayish brown or 
dark brown and is about 7 inches thick. It is underlain 
by a brown subsoil. In cultivated areas some of the 
brown subsoil is mixed into the plow layer. 

Included with this soil in mapping are small areas 
of severely eroded Port Byron soils, sandy soils, cal- 
eareous soils, and soils that formed in glacial till. 
These areas are indicated by special symbols on the 
soil map. Narrow areas of wetter soils in drainage- 
ways are also included. 

This soil is well suited to pasture, and this is the 
main use. Corn can be planted occasionally as a first 
Step in renovating pasture, except in areas that are 
too steep for use of farm machinery. The main hazards 
are sheet and gully erosion. Because of the rapid run- 
off, droughtiness is also a problem during long dry 
periods. Organic matter content is moderate. Capabil- 
ity unit VIe-1; environmental planting group 1. 


Shelby series 


The Shelby series consists of moderately well 
drained soils on uplands. These soils formed in glacial 
till under prairie grasses. Slopes are 9 to 25 percent. 

In a representative profile the surface layer is black 
loam about 6 inches thick. The upper 6 inches of the 
subsoil is dark brown, friable clay loam, and the lower 
36 inches is brown and yellowish brown, firm clay 
loam. The substratum is grayish brown clay loam. 
Pebbles and stones are throughout the profile. 

Permeability is moderately slow, and available wa- 
ter capacity is high. Available phosphorus is low, and 
available potassium is high in the subsoil. 

Shelby soils are mainly used for hay and pasture. 
Erosion is the major hazard. 
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Representative profile of Shelby loam, 18 to 25 per- 
cent slopes, moderately eroded, in bluegrass pasture, 
200 feet south and 400 feet east of the northwest 
corner of SWIASWIA sec. 3, T. 81 N., R. 19 W.: 

Ap—0 to 6 inches; black (10YR 2/1) loam, very 
dark gray (10YR 3/1) crushed weak 
fine granular structure; friable; neutral; 
clear smooth boundary. 

B1—6 to 12 inches; dark brown (10YR 3/3) clay 
loam, dark brown (10YR 3/3) kneaded; 
very dark grayish brown (10YR 3/2) 
coats on faces of peds; weak fine and 
medium subangular blocky structure; 
friable; neutral; clear smooth boundary. 

B21t—12 to 19 inches; brown (10YR 4/3) clay 
loam; dark brown (10YR 3/3) coats on 
faces of peds; weak and moderate fine 
and medium subangular blocky struc- 
ture; firm; thin discontinuous clay films; 
slightly acid; gradual smooth boundary. 

B22t—19 to 26 inches; yellowish brown (10YR 
5/4) clay loam; brown (10YR 4/3) 
coats on faces of peds; few fine faint 
yellowish brown (10YR 5/6) mottles; 
moderate fine and medium subangular 
blocky structure; firm; thin discontinu- 
ous clay films; slightly acid; gradual 
smooth boundary. 

B23t—27 to 36 inches; yellowish brown (10YR 
5/4) clay loam; few fine faint grayish 
brown (10YR 5/2) and brown (10YR 
5/3) mottles; moderate fine and medium 
subangular blocky structure; firm; thin 
discontinuous clay films; slightly acid; 
gradual smooth boundary. 
to 48 inches; brown (10YR 5/3) and 
yellowish brown (10YR 5/4) clay loam; 
common medium faint yellowish brown 
(10YR 5/6 and 5/8) mottles; weak me- 
dium prismatic structure parting to 
weak fine and medium angular and sub- 
angular blocky; firm; thin discontinuous 
clay films on faces of peds; slightly acid; 
clear smooth boundary. 

C—48 to 60 inches; grayish brown (2.5Y 5/2) 
clay loam; many medium distinct yellow- 
ish brown (10YR 5/6 and 5/8) mottles; 
massive; firm; common soft carbonate 
nodules; neutral. 

The thickness of the solum is generally 40 to 60 
inches but ranges from 36 to 72 inches. The A horizon 
is black (10YR 2/1) to very dark grayish brown 
(10YR 3/2) loam or light clay loam. In uneroded 
areas it is 10 to 18 inches thick. The B2 horizon is 
dark brown (10YR 3/3) to yellowish brown (10YR 
5/4 and 5/6 or 5/8) clay loam. The B2 horizon is 12 to 
36 inches thick and is slightly acid or neutral. The B8 
horizon is medium to light clay loam. The C horizon is 
light brownish gray (10YR 6/2) or grayish brown 
(2.5Y 5/2) and is neutral to moderately alkaline. 

Shelby soils formed in the same kind of parent ma- 
terial as Gara and Lindley soils. They typically have 
a thicker dark-colored surface layer than those soils, 
and they lack an A2 horizon, which is present in Gara 
and Lindley soils that have not been plowed or eroded. 
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24D2—Shelby loam, 9 to 14 percent slopes, mod- 
erately eroded. This soil occurs as long, irregular bands 
on the lower part of convex side slopes. Áreas are 5 
to 30 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but dark brown subsoil 
material is mixed into the surface layer or exposed at 
the surface in many places. 

Included with this soil in mapping are small areas of 
severely eroded soils and sandy soils, which are indi- 
cated by special symbols on the soil map. Also included 
is a slightly eroded Shelby soil near the base of slopes. 
This soil receives runoff and sediment from upslope, 
and it has an unusually thick dark colored surface 
layer in places. Small areas of Adair and Lamoni soils 
are included and are indicated by special symbols on 
the soil map. In places the subsoil has more sand than 
is typical of Shelby loam. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops. Erosion 
is the main hazard. Maintaining good tilth is a prob- 
lem where considerable amounts of subsoil material 
have been mixed into the plow layer. Organie matter 
content is moderate. Capability unit IIIe-3; environ- 
mental planting group 1. 

24E2— Shelby loam, 14 to 18 percent slopes, mod- 
erately eroded. This soil occurs as bands on lower side 
slopes. Areas are typically 10 to 80 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in cultivated areas 
the plow layer is a black, dark brown, and brown mix- 
ture of surface layer and subsoil material. 

Included with this soil in mapping are areas of se- 
verely eroded soils and spots of red and gray clay, 
which are indicated by special symbols on the soil map. 

Most areas are in hay or pasture, but some areas are 
cultivated. This soil is better suited to hay and pasture 
than to row crops. Corn and soybeans can be grown 
occasionally if erosion is controlled. Maintaining good 
tilth is à problem where considerable amounts of sub- 
soil material have been mixed into the plow layer. Or- 
ganic matter content is moderate. Capability unit 
IVe-1; environmental planting group 1. 

24F2—Shelby loam, 18 to 25 percent slopes, mod- 
erately eroded. This soil is on side slopes. Áreas are 
typically irregular in shape and 10 to 25 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of Adair and Lamoni soils. These soils have a clay loam 
surface layer. They are indicated by a special symbol 
on the soil map as a red clay or gray clay spot. Spots 
of severely eroded soils are also indicated by a special 
symbol on the soil map. Some areas of Shelby soils 
that are less eroded than this soil are also included. 

This soil is mainly in pasture. Most of the areas, 
however, were formerly cultivated. This soil is well 
suited to hay or pasture. Erosion is the main hazard. 
Organie matter content is moderate. Capability unit 
VIe-1; environmental planting group 1. 

93D2—Shelby-Adair complex, 9 to 14 percent slopes, 
moderately eroded. The soils of this complex are on 
convex side slopes in the upper reaches of drainage 
Systems. Áreas are usually narrow, ribbonlike bands 
that follow the contour of the side slope. The Adair 
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soils are on convex knobs and shoulders on the upper 
part of the slope, and the Shelby soils are on convex 
smooth side slopes below the Adair soils. Shelby soils 
generally occupy about 60 percent of the area and 
Adair 40 percent. 

Ineluded with this complex in mapping are small 
areas of Lamoni and Clarinda soils. Seep areas are 
common in these soils. Áreas of wet soils and spots of 
severely eroded soils are indicated by special symbols 
on the soil map. 

This complex is well suited to hay or pasture, Row 
crops can be grown occasionally if erosion is con- 
troled. Maintaining good tilth is a problem where 
considerable amounts of subsoil material have been 
mixed into the plow layer. The wetness caused by 
seeps in the Adair soils makes timely field operations 
important. Organie matter content is generally low. 
P PE unit IVe-2;. environmental planting group 


93E2—Shelby-Adair complex, 14 to 18 percent 
slopes, moderately eroded. This complex is on convex 
5106 slopes in upper reaches of drainage systems. 
Areas are commonly narrow, ribbonlike bands that 
follow the contour of the side slope. The Adair soils 
are on convex knobs and shoulders on the upper part 
of the slope and make up about 30 percent of the unit. 
The Shelby soils are on convex slopes below the Adair 
80115 and make up about 70 percent of the unit. 

Included with this soil in mapping are small areas 
of Lamoni and Clarinda soils. Seeps are common in 
those soils. Áreas of wet soils and spots of severely 
eroded soils are indicated by special symbols on the 
soil map. 

This complex is well suited to hay and pasture, and 
it is mainly used for those purposes. An occasional 
year of corn can be grown as the first step in reseeding 
or renovating pasture. These soils are very susceptible 
to sheet and gully erosion. Organic matter content is 
generally low. Capability unit VIe-2; environmental 
planting group 1. 


Sparta series 


The Sparta series consists of excessively drained 
Soils on uplands and stream benches. These soils 
formed in eolian sand, wind-reworked alluvium, and 
outwash sand under mixed prairie grasses and widely 
spaced oak and hickory trees. Slopes are 1 to 18 per- 
cent. 

In a representative profile the surface layer is very 
dark brown loamy fine sand and very dark grayish 
brown loamy sand about 16 inches thick. The subsoil 
extends to a depth of 38 inches. It is brown, dark 
grayish brown, and yellowish brown, loose loamy sand. 
The substratum is yellowish brown loamy sand. 

Permeability is very rapid, and available water ca- 
pacity is low. Available phosphorus and potassium 
are very low in the subsoil. 

Sparta soils are used for cultivated crops, hay, and 
pasture. Erosion, soil blowing, and droughtiness are 
the major hazards. 

Representative profile of Sparta loamy fine sand, 1 
to 5 percent slopes, in pasture, 800 feet east and 40 feet 
south of the northwest corner of the SW14SW, of 
sec. 85, T. 80 N., R. 50 W.: 


A1—0 to 10 inches; very dark brown (10YR 2/2) 
loamy fine sand, dark grayish brown 
(10YR 4/2) dry ; very weak medium and 
fine subangular blocky structure parting 
to weak fine granular; very friable; 
slightly acid; clear smooth boundary. 

A12—10 to 16 inches; very dark grayish brown 
(10YR 3/2) loamy sand, dark grayish 
brown (10YR 4/2) and brown (10YR 
5/3) dry; very weak medium and fine 
subangular blocky structure parting to 
fine granular and single grained; very 
friable; slightly acid; clear wavy bound- 


ary. 

B21—16 to 30 inches; brown (10YR 4/3) and 
dark grayish brown (10YR 4/2) loamy 
sand, brown (10YR 5/8) dry; 14-inch- 
thick band of dark brown (7.5Y 3/2) 
material at depth of 30 inches; single 
grained; loose; slightly acid; gradual 
wavy boundary. 

B22—30 to 38 inches; yellowish brown (10YR 
5/4) loamy sand, pale brown (10YR 
6/3) dry; l-inch-thick band at depth of 
38 inches and 2-inch-thick band at depth 
of 38 inches of brown (7.5YR 4/4) ma- 
terial; single grained; loose; slightly 
acid; gradual smooth boundary. 

C—38 to 69 inches; yellowish brown (10YR 5/4) 
loamy sand, pale brown (10YR 6/3) 
dry; 2-inch-thick band at depth of 52 
inches and 1-inch-thick band at depth of 
62 inches of brown (7.5YR 4/4) ma- 
terial; single grained; loose; slightly 


acid. 

The solum ranges from 24 inches to about 40 inches 
in thickness. The A1 horizon ranges from black (10YR 
2/1) to very dark grayish brown (10YR 3/2). An A3 
horizon is present in places. The A horizon is loamy 
sand or loamy fine sand. It is 10 to 24 inches thick and 
is neutral or slightly acid. The B2 horizon ranges from 
dark yellowish brown (10YR 4/4) to brownish yellow 
(10YR 6/6) and includes bands of dark brown (7.5YR 
3/2) or brown (7.5YR 4/4). The B2 horizon is loamy 
sand or loamy fine sand. It is slightly acid or medium 
acid. The C horizon ranges from dark yellowish brown 
(10YR 4/4) to brownish yellow (10YR 6/6) and pale 
brown (7.5YR 6/3). It includes narrow bands of dark 
brown (7.5YR 4/4) and strong brown (7.5YR 5/6). 
The C horizon ranges from loamy sand to fine sand. 
It is slightly acid or medium acid. 

Sparta soils are near Chelsea and Dickinson soils 
and formed in the same kind of parent material. 
Sparta soils have a thicker, darker colored surface 
layer than Chelsea soils. They contain more sand in 
the subsoil than Dickinson soils. 

41B—Sparta loamy fine sand, 1 to 5 percent slopes. 
This soil is on convex uplands adjacent to major 
drainageways and in hummocky areas on stream 
benches. Areas are irregular in shape and 5 to 20 
acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils eroded by wind. These areas are indicated by 
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a special symbol on the soil maps. Also included are 
ue areas of soils that are less sandy than Sparta 
soils. 

This soil is mainly used for hay and pasture, but 
many of the smaller areas are managed with adjoining 
soils and are planted to row crops. This soil is better 
suited to hay and pasture. It is very droughty. It is 
susceptible to soil blowing, and sloping areas are sub- 
ject to erosion. Organic matter content is low. Ca- 
pability unit IVs-1; environmental planting group 3. 

41C2—Sparta loamy fine sand, 5 to 9 percent slopes, 
moderately eroded. This soil is on convex side slopes 
on uplands and in northwest-southeast oriented hum- 
mocky areas on benches along the major streams. 
Areas are irregular in shape and 5 to 80 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved part of the surface layer. Cultivated areas 
have a very dark grayish brown plow layer that is 
mixed with the brown subsoil material in many places. 

Included with this soil in mapping are a few areas 
of soils that have been severely eroded. These areas 
are indicated by a special symbol on the soil map. Also 
Bu are some soils that are less sandy than Sparta 
soils. 

Most areas are used for hay and pasture, but some 
are managed with adjoining soils and planted mainly 
to eultivated crops. This soil is better suited to hay and 
pasture, but it can be used for row crops occasionally. 
This soil is droughty and is susceptible to erosion and 
soil blowing. Organic matter content is low. Capability 
unit IVs-1; environmental planting group 8. 

41D2—Sparta loamy fine sand, 9 to 18 percent 
slopes, moderately eroded. This soil is on convex side 
slopes on uplands adjacent to major streams. Areas 
are irregular in shape and 5 to 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but some of the surface 
layer has been removed by erosion. The surface layer 
is very dark grayish brown and is about 10 inches 
thick. In cultivated areas, some of the brown subsoil 
has generally been mixed into the surface layer. | 

Included with this soil in mapping are spots of 
severely eroded soils and a few areas of exposed 
glacial till. These areas are indicated by special sym- 
bols on the soil maps. Also included are some soils 
that are less sandy than Sparta soils. 

This soil is well suited to pasture and is mainly used 
for that purpose. It can also be used for hay. It is very 
droughty and is subject to soil blowing and water 
erosion. Organic matter content is low. Capability unit 
VIs-1; environmental planting group 3. 


Sperry series 


The Sperry series consists of very poorly drained to 
poorly drained soils on uplands. These soils formed in 
local alluvium and in the underlying loess. Native 
vegetation is tall prairie grasses that are tolerant to 
wetness. Slopes are 0 to 1 percent. 

In a representative profile the surface layer is black 
silt loam about 10 inches thick. The subsurface layer is 
dark gray and grayish brown silt loam about 7 inches 
thick. The subsoil extends to a depth of 48 inches; it is 
dark gray, firm silty clay in the upper part and gray, 


firm silty clay loam in the lower part. The substratum 
is gray silty clay loam to a depth of 60 inches. 

Permeability is slow to very slow, and available wa- 
ter capacity is high. Available phosphorus and po- 
tassium are very low in the subsoil. 

Sperry soils are mainly used for cultivated crops. 
Wetness is the main limitation. 

Representative profile of Sperry silt loam, 0 to 1 
percent slopes, in a cultivated field, 500 feet west and 
400 feet north of the southeast corner of NEI4SEI4, 
sec. 88, T. 80 N., R. 18 W.: 

Ap 一 0 to 10 inches; black (10YR 2/1) silt loam, 
some mixing of very dark gray (10YR 
8/1); weak fine granular structure; fri- 
able; neutral; clear smooth boundary. 

A2—10 to 17 inches; dark gray (10YR 4/1) and 
grayish brown (10YR 5/2) silt loam; 
black (10YR 2/1) worm casts; few fine 
faint brown (10YR 4/3) mottles; weak 
thin platy structure parting to weak fine 
granular; friable; few fine dark-colored 
accumulations of manganese oxides ; neu- 
iral; abrupt smooth boundary. 

B21tg—17 to 32 inches; dark gray (10YR 4/1) 
silty clay, very dark gray (10YR 3/1) 
kneaded; very dark gray (10YR 3/1) 
faces of peds; few fine distinet yellowish 
brown (10YR 5/4 and 5/6) mottles; 
strong fine and medium subangular 
blocky structure; firm; thick continuous 
clay films; neutral; gradual smooth 
boundary. 

B22tg—32 to 36 inches; gray (10YR 5/1) heavy 
silty clay loam; few fine distinct yellow- 
ish brown (10YR 5/4 and 5/6) mottles; 
moderate medium and weak coarse pris- 
matic structure parting to moderate fine 
and medium blocky; firm; thick con- 
tinuous clay films; slightly acid; gradual 
smooth boundary. 

B3tg—86 to 48 inches; gray (5ኛ 5/1) silty clay 
loam; few fine distinet yellowish brown 
(10YR 5/4 and 5/6) and few fine promi- 
nent strong brown (7.5YR 5/6) mottles; 
weak medium subangular blocky struc- 
ture; firm; few fine dark-colored ac- 
cumulations of manganese oxides; thin 
discontinuous clay films; neutral; grad- 
ual smooth boundary. 

C1—48 to 54 inches; gray (5Y 5/1) silty clay 
loam; few fine prominent strong brown 
(7.5YR 5/6 and 5/8) mottles; massive; 
firm; few fine dark accumulations of 
manganese oxides; neutral; gradual 
smooth boundary. 

C2—54 to 60 inches; gray (5Y 5/1) silty clay 
loam; few fine prominent yellowish red 
(5YR 4/8) mottles; massive; firm; few 
fine dark-colored accumulations of man- 
ganese oxides; neutral. 

The solum ranges from 40 to 68 inches in thickness. 
The Al horizon is black (10YR 2/1) or very dark 
gray (10YR 3/1). It is 10 to 12 inches thick and is 
neutral to medium acid. The A2 horizon is 6 to 8 inches 
thick and ranges from strongly acid to neutral. The 
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B2 horizon is dark gray (10YR 4/1 or 5Y 4/1), gray 
(10YR 5/1 or 5Y 5/1), light olive gray (5Y 6/2), 
grayish brown (2.5Y 5/2), or light brownish gray 
(2.5Y 6/2). The C horizon is slightly acid or neutral. 

Sperry soils are in depressions within larger areas 
of Garwin and Taintor soils and formed in similar 
parent material. They have a thinner A1 horizon than 
the Garwin and Taintor soils, and they have an A2 
horizon, which those soils lack. 

122—Sperry silt loam, 0 to 1 percent slopes. This 
soil is in slight depressions on broad divides. Areas 
are typically almost circular but are elongated in 
places. They are about 2 to 8 acres in size. Many areas 
are too small to delineate on the soil map and are 
"0۵0 by 8 wet spot symbol in areas of surrounding 
soils. 

Some small depressional areas of the Sperry soil are 
joined by including the thin band of Taintor or Garwin 
Soil that lies between the depressions. 

This soil is managed with the surrounding soils. If 
drainage is adequate, it is used intensively for row 
crops. Áreas without artificial drainage tend to pond 
water. Those areas are often left idle. Crops are 
subject to drowning. 

This soil is moderately well suited to row crops if 
drainage is adequate. During wet periods a perched 
water table develops over the slowly to very slowly 
permeable subsoil. Organic matter content is moderate 
to high. Capability unit IITw-2; environmental plant- 
ing group 2. 


Storden series 


The Storden series consists of somewhat excessively 
drained soils on uplands. These soils formed in glacial 
till under prairie grasses. Slopes are 5 to 25 percent. 

In a representative profile the surface layer is dark 
grayish brown loam about 8 inches thick. The sub- 
Stratum is dark yellowish brown, friable loam to a 
depth of 18 inches. Below this it is light olive brown, 
friable loam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low beneath the surface layer. 

Less sloping Storden soils are used for cultivated 
crops, hay, and pasture. Steeper Storden soils are 
mainly used for pasture. Erosion is the main hazard. 

Representative profile of Storden loam, 5 to 14 per- 
cent slopes, in a cultivated field, 200 feet north and 306 
feet west of southeast corner of NENE% sec. 18, 
T. 80 N., R. 21 W.: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) loam, same color kneaded; weak 
fine granular structure; friable; slight 
effervescence; mildly alkaline; clear 
smooth boundary. | 

ርጊ---8 to 18 inches; dark yellowish brown (10YR 
4/4) loam; massive; friable; strong ef- 
fervescence; mildly alkaline; diffuse 


boundary. 

C2—18 to 60 inches; light olive brown (2.5Y 5/6) 
loam; few fine distinct yellowish red 
(5YR 5/6) mottles; massive; friable; 
few fine prominent black accumulations 


of oxides; strong effervescence; moder- 
ately alkaline. 

The thickness of the solum is commonly the same 
as the thickness of the A horizon. The Ap horizon is 
dark grayish brown (10YR 4/2), grayish brown 
(10YR 5/2), or brown (10YR 4/3) loam or light clay 
loam. The C horizon ranges from dark yellowish brown 
(10YR 4/4) or yellowish brown (10YR 5/4) to light 
olive brown (2.5Y 5/6). The depth to calcareous 
material is 6 to 12 inches in many places, but in other 
places these soils are calcareous at the surface. Some 
Storden soils have weak structure in the upper part 
of the C horizon. 

Storden soils formed in glacial till materials similar 
to those of Clarion soils. Storden soils lack the B 
horizon typical of Clarion soils and are not so deep to 
lime as those soils. 

62D—Storden loam, 5 to 14 percent slopes. These 
soils are mainly on convex ridgetops and side slopes. 
In most places areas are irregular in shape and 5 to 30 
acres in size. 

This soil has the profile described as representative 
of the series. Included with this soil in mapping are 
small areas of Clarion soils. Small areas of severely 
eroded soils and sandy knolls are also included and are 
indicated by special symbols on the soil map. 

Most areas are used for cultivated crops or hay. 
This soil is moderately well suited to row crops. It is 
susceptible to erosion. Because runoff is rapid, this 
soil is droughty. Organic matter content is low. Ca- 
pability unit 1114-3 : environmental planting group 1. 

62E—Storden loam, 14 to 18 percent slopes. This 
soil is on convex side slopes. Áreas are irregular in 
Shape and 10 to 60 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in most places the 
dark grayish brown surface layer is mixed with dark 
yellowish brown and yellowish brown material from 
beneath. 

Included with this soil in mapping are areas of 
severely eroded soils and sandy knolls and ridges too 
small to show separately on the soil map. 

Some areas of this soil are cultivated, but the soil 
is better suited to meadow or pasture. Row crops can 
be grown occasionally if erosion is controlled. This 
soil is very susceptible to erosion. Because of the rapid 
runoff, this soil tends to be droughty. Organic matter 
content is low. Capability unit IVe—1; environmental 
planting group 1. 

62F— Storden loam, 18 to 25 percent slopes. These 
Soils are on convex side slopes. Areas are irregular in 
shape and 10 to 25 acres in size. 

This soil has 3 profile similar to the one described 
as representative of the series, but much of the dark 
grayish brown surface layer has been removed by 
erosion and the surface layer is just a few inches thick. 
In eultivated areas the plow layer is made up mostly 
of dark yellowish brown material mixed with the 
original surface layer. 

Included with this soil in mapping are some very 
steep Storden soils. In some places this unit includes 
some steep Clarion soils. Small areas of severely eroded 
soils and a few sandy knolls and ridges are included 
in mapping. These areas are indicated by special sym- 
bols on the soil map. 
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This Storden soil is well suited to pasture, and is 
mainly used for that purpose. It is very susceptible to 
erosion and is droughty. Runoff is excessive. Organic 
matter content is low. Capability unit VIe-1; environ- 
mental planting group 1. 


Taintor series 


The Taintor series consists of poorly drained soils on 
uplands. These soils formed in loess under tall prairie 
grasses. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is black 
silty clay loam about 19 inches thick. The subsoil is 
firm silty clay loam and extends to a depth of 60 
inches; it is very dark gray, dark grayish brown, and 
dark gray in the upper part and mottled olive gray, 
yellowish brown, and strong brown in the lower part. 

Permeability is slow to moderately slow, and avail- 
able water capacity is high. Available phosphorus 
and potassium are very low in the subsoil. 

Taintor soils are used for cultivated erops. Wetness 
is a limitation. 

Representative profile of Taintor silty clay loam, 
0 to 2 percent slopes, in a cultivated field, 400 feet 
west and 300 feet north of southeast corner of NW14 
SE14 sec. 18, T. 78 N., R. 21 W.: 

Ap 一 0 to 7 inches; black (N 2/0) light silty clay 
loam, black (10YR 2/1) kneaded; weak 
fine granular structure; friable; medium 
acid; gradual smooth boundary. 

A12—7 to 14 inches; black (N 2/0) silty clay 
loam, black (10YR 2/1) kneaded; weak 
fine granular structure; friable; medium 
acid; gradual smooth boundary. 

483-14 to 19 inches; black (10YR 2/1) silty clay 
loam; weak fine and very fine subangular 
blocky and granular structure; friable; 
medium acid; gradual smooth boundary. 

Bitg—19 to 24 inches; very dark gray (10YR 
3/1) silty clay loam; weak fine subangu- 
lar bloeky structure; firm; thin discon- 
tinuous clay films on faces of peds; 
strongly acid; clear smooth boundary. 

B21tg—24 to 80 inches; dark grayish brown 
(2.5Y 4/2) silty clay loam; very dark 
grayish brown (2.5Y 3/2) coats on faces 
of peds; few fine faint yellowish brown 
(10YR 5/6) mottles; weak coarse pris- 
matic structure parting to moderate and 
strong fine and medium subangular 
blocky; firm; common thin discontinuous 
clay films on faces of peds; light brown- 
ish gray (10YR 6/2) silt coats; few 
black (5Y 2/1) organie coats; strongly 
acid; gradual smooth boundary. 

B22tg—30 to 36 inches; dark gray (10YR 4/1) 
silty clay loam, gray (5Y 5/1) kneaded; 
few fine faint yellowish brown (10YR 
5/6) mottles; weak coarse prismatic 
structure parting to moderate and strong 
fine and medium subangular blocky; 
firm; common thin discontinuous clay 
films on faces of peds; light brownish 
gray (LOYR 6/2) silt coats; very dark 


brown (10YR 2/2) organic coats; 
strongly acid; gradual smooth boundary. 

B28tg—86 to 44 inches; mottled olive gray (5ኛ 
4/2), yellowish brown (10YR 5/6), and 
strong brown (7.5YR 5/8) silty clay 
loam, grayish brown  (10YR 5/2) 
kneaded; weak coarse prismatic struc- 
ture parting to moderate and strong fine 
and medium subangular blocky; firm; 
common thin discontinuous clay films on 
faces of peds; dark organic coats; me- 
dium acid; gradual smooth boundary. 

B31g—44 to 52 inches; mottled olive gray (5Y 
5/2), yellowish brown (10YR 5/6), and 
strong brown (7.5YR 5/8) silty clay 
loam, olive (5Y 5/4) kneaded; weak 
coarse prismatic structure parting to 
weak and moderate medium subangular 
blocky; firm; common thin discontinuous 
clay films on faces of peds; medium acid; 
gradual smooth boundary. 

B32g—52 to 60 inches; mottled olive gray (5Y 
5/2), yellowish brown (10YR 5/6), and 
strong brown (7.5YR 5/8) silty clay 
loam, olive brown (2.5Y 4/4) kneaded; 
weak coarse prismatic structure; firm; 
some dark minerals; thin discontinuous 
clay films on faces of peds; medium acid. 

The solum ranges from 42 to 72 inches in thickness. 
The A horizon is 16 to 21 inches thick. The texture 
ranges from light silty clay loam to heavy silty clay 
loam. The B2t horizon averages 36 to 42 percent clay. 

Taintor soils are near Otley soils and formed in the 
same kind of parent material. Taintor soils have a 
grayer subsoil than Mahaska soils. They have a thicker 
dark colored surface layer than Otley soils, 

279—Taintor silty clay loam, 0 to 2 percent slopes. 
This soil is in smooth or slightly depressional areas on 
upland divides. Areas are irregular in shape and 10 
to 80 acres in size. : 

Included with this soil in mapping are Sperry soils 
in small swales or depressional areas and small areas 
of the better drained Mahaska soils in slightly convex 
areas. 

Corn and soybeans are the major crops. This soil is 
well suited to row crops. Wetness is a limitation. Open 
surface drainage or tile, or both, are needed for 
optimum erop growth. Organie matter content is high. 
Capability unit IIw-3; environmental planting group 
2. 


Tama series 


The Tama series consists of well drained soils on 
uplands and stream benches. These soils formed in 
loess under grass. Slopes are 0 to 14 percent. 

In a representative profile (fig. 12) the surface 
layer is very dark brown and very dark gray silty clay 
loam 15 inches thick. The subsoil extends to a depth 
of 42 inches and is friable silty clay loam; it is very 
dark grayish brown in the upper 4 inches and brown 
in the lower 23 inches. It is underlain by yellowish 
brown silty clay loam. ۱ 

Permeability is moderate, and available water ca- 
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Figure 12.—Profile of a Tama silty clay loam. Arrow indicates 
the thickness of the dark-colored surface layer. 


pacity is high. Available phosphorus in the subsoil is 
medium, and available potassium is very low. 

Tama soils are mainly used for cultivated crops. 
Erosion is à hazard on all sloping Tama soils. 

Representative profile of Tama silty clay loam, 2 to 
5 percent slopes, in a cultivated field, 920 feet west and 
1,860 feet north of the southeast corner of the ۸ 
sec. 18, T. 81 N., R. 17 W.: 

Ap—0 to 5 inches; very dark brown (10YR 2/2) 
silty clay loam, very dark grayish brown 
(10YR 3/2) crushed; weak fine granu- 
lar structure; friable; neutral; clear 
smooth boundary. 

A12—5 to 10 inches; very dark brown (10YR 
2/2) silty clay loam; very dark grayish 
brown (10YR 3/2) crushed; moderate 
fine subangular blocky structure parting 
to moderate fine granular; friable; 
slightly acid; gradual smooth boundary. 

A18—10 to 15 inches; very dark gray (10YR 
3/1) silty clay loam, some mixing of 
very dark grayish brown (10YR 3/2); 
weak fine subangular blocky structure 
parting to moderate medium granular; 
friable; slightly acid; gradual smooth 
boundary. 

Bit—15 to 19 inches; very dark grayish brown 
(10YR 3/2) silty clay loam; weak fine 
subangular blocky structure parting to 
moderate medium granular; friable; 
slightly acid; gradual smooth boundary. 


B2t—19 to 30 inches; brown (10YR 4/3) silty 
clay loam; few fine distinct yellowish 
brown (10YR 5/8) mottles in lower 
part; moderate fine subangular blocky 
structure; friable; thin patchy discon- 
tinuous clay films; slightly acid; gradual 
smooth boundary. 

B3t—30 to 42 inches; brown (10YR 4/8) silty 
‘clay loam; common fine distinct yellow- 
ish brown (10YR 5/8) and few fine faint 
light gray (10YR 6/1) mottles; mod- 
erate fine subangular blocky structure; 
friable; thin discontinuous clay films; 
medium acid; gradual smooth boundary. 

C—42 to 60 inches; yellowish brown (10YR 5/4) 
silty clay loam; many fine distinct yel- 
lowish brown (10YR 5/8) mottles; mas- 
sive; friable; medium acid. 

The solum ranges from 42 to 60 inches in thickness. 
Carbonates are generally absent above a depth of 60 
inches. As slope increases, thickness of the A horizon, 
maximum depth to clay, maximum percent clay, thick- 
ness of the B2t horizon, depth to carbonates, and the 
thickness of the solum commonly decrease. The A 
horizon ranges from 10 to 18 inches in thickness if 
not eroded, The A horizon is heavy silt loam or light 
silty clay loam. It is black (10YR 2/1), very dark gray 
(10YR 3/1), or very dark brown (10YR 2/2). The 
B horizon is 22 to 40 inches thick. The upper part of 
the B horizon in moderately eroded phases is very 
dark grayish brown (10YR 3/2) or dark brown 
(10YR 3/3). Gray silty coats are evident in places. 
The weighted clay content of the B horizon does not 
exceed 35 percent. 

Tama soils formed in similar parent material and 
occupy somewhat similar landscape positions as Otley 
soils. Tama soils are less mottled and generally have 
higher chroma and lower clay content in the B horizon 
than Otley soils. 

120—Tama silty clay loam, 0 to 2 percent slopes. 
This soil is on broad, slightly convex divides. Areas 
are 10 to 20 acres in size. 

Included with this soil in mapping are small areas 
of somewhat poorly drained Muscatine soils. 

This soil is well suited to row crops. Almost all areas 
except those in farmsteads are used for cultivated 
crops. There are no serious limitations. Organic matter 
content is high. Capability unit I-1; environmental 
planting group 1. 

120B— Tama silty clay loam, 2 to 5 percent slopes. 
This soil is on moderately wide convex ridgetops and 
side slopes. Areas range from 20 acres to several 
hundred acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are some gently 
sloping Tama soils that are moderately eroded. 

This soil is used for cültivated crops. It is very 
fertile and is well suited to row erops. Some individual 
areas are large enough to be farmed separately. Or- 
ganic matter content is high. Erosion is a slight 
hazard. Capability unit IIe-2; environmental planting 
group 1. 

120C2—Tama silty clay loam, 5 to 9 percent slopes, 
moderately eroded. This soil is on narrow, convex 
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ridges and side slopes on uplands. Areas generally 
range from 20 acres to several hundred acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but it has a very dark 
grayish brown surface layer that is mixed with sub- 
soil material in plowed areas. 

Included with this soil in mapping are small areas 
of Colo and Judson soils in narrow drainageways. Also 
included are some areas of moderately sloping Tama 
soils that are uneroded. 

Most areas are used for cultivated crops. This soil 
is moderately well suited to row crops. Erosion is the 
main hazard. Organie matter content is moderate. Ca- 
pability unit 11161 : environmental planting group 1. 

120D2—Tama silty clay loam, 9 to 14 percent slopes, 
moderately eroded. This soil is mainly on convex side 
slopes, but a few areas are on narrow, convex ridge- 
tops. Areas range from 10 acres to several hundred 
Acres, 

This soil has a profile similar to the one described 
as representative of the series, but both the surface 
layer and subsoil are thinner. The surface layer of this 
Soil is very dark grayish brown. In cultivated areas 
subsoil material is mixed into the plow layer. 

Included with this soil in mapping in places are 
Colo and Judson soils in narrow drainageways. Also 
included is a soil underlain at a shallow depth by 
clayey sediment. Severely eroded areas are also in- 
cluded and are indicated by a special symbol on the 
soil map. 

This soil is mainly used for cultivated crops, but a 
larger proportion is in hay or pasture than is common 
for Tama soils. This soil is moderately well suited to 
row crops if erosion is controlled. Organic matter con- 
tent is moderate. Capability unit IIIe-3; environ- 
mental planting group 1. 

T120B—Tama silty clay loam, benches, 2 to 5 per- 
cent slopes. This soil is on stream benches that are gen- 
erally about 10 to 20 feet higher than the flood plain. 
Areas are irregular in shape and 5 to 40 acres in size. 

This soil has a profile similar to the one described 
as representative of the series. This soil, however, is 
normally underlain by stratified alluvial deposits in- 
stead of by glacial till, as is typical in the uplands. 
This underlying material is as shallow as about 6 feet. 

Included with this soil in mapping are areas where 
the alluvial material is at a depth of 15 feet or more. 
Also included are some nearly level Tama soils and 
some moderately sloping Tama and Downs soils. 

This soil is well suited to row crops. Corn and soy- 
beans are the major crops. Erosion is a hazard. In 
places this soil receives runoff from adjoining upland 
soils. This runoff increases the erosion hazard and 
causes siltation. The underlying alluvial material com- 
monly is coarse textured and is rapidly permeable. 
This must be considered when constructing reservoirs 
and other types of structures. Organic matter content 
is high. Capability unit IIe-2; environmental planting 
group 1. 

T120C—Tama silty clay loam, benches, 5 to 9 per- 
cent slopes. This soil is on high benches that extend out 
from the base of upland slopes and on convex benches 
above the flood plains. Areas are 5 to 15 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but in many areas that 


have been plowed some very dark grayish brown or 
brown subsoil material has been mixed into the plow 
layer. This soil is also typically underlain by stratified 
alluvial sediments instead of glacial till. The sediments 
are as shallow as 6 feet. 

Included with this soil in mapping are areas where 
the sediments are 15 feet or more deep. Also included 
are some strongly sloping Tama soils on short side 
slopes of benches. On some knolls are small sandy 
areas that are indicated by a special symbol on the 
soil map. 

This soil is well suited to row crops, and nearly all 
areas are cultivated. Erosion is a hazard. The hazard 
is increased in places by runoff from adjoining upland 
soils. The underlying alluvial material commonly is 
coarse textured and is rapidly permeable. This must 
be considered when building reservoirs and other types 
of structures, Organic matter content is moderate. Ca- 
pability unit IIIe-1; environmental planting group 1. 


Terril series 


The Terril series consists of moderately well drained 
soils on foot slopes and alluvial fans. These soils 
formed in loamy local alluvium derived from glacial 
till under tall grasses. Slopes are 2 to 5 percent. 

In a representative profile the surface layer is about 
30 inches thick. It is black loam to a depth of 25 
inches and very dark gray and very dark grayish 
brown clay loam to a depth of 30 inches. The subsoil 
is brown, friable clay loam that extends to a depth of 
42 inches. The substratum is yellowish brown clay 
loam and loam to a depth of 60 inches. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Terril soils are mainly used for cultivated crops. 
These soils receive runoff from adjacent uplands, 
which causes rilling or gullying and deposition of 
sediment. 

Representative profile of Terril loam, 2 to 5 percent 
slopes, in a cultivated field, 93 feet west and 600 feet 
سید‎ of southeast corner NEI sec. 80, T. 81 N., R. 
21 W.: 

Ap—0 to 7 inches; black (10YR 2/1) loam; weak 
fine granular structure; friable; slightly 
acid; gradual smooth boundary. 

À12—7 to 14 inches; black (10YR 2/1) loam; 
weak fine and medium subangular blocky 
Structure parting to weak fine granular; 
friable; slightly acid; gradual smooth 
boundary. 

A13—14 to 25 inches; black (10YR 2/1) heavy 
loam, very dark grayish brown (10YR 
3/2) kneaded; weak fine subangular 
blocky structure; friable; neutral; clear 
wavy boundary. 

A3—25 to 30 inches; very dark gray (10YR 3/1) 
very dark grayish brown (10YR 3/2) 
light clay loam, very dark grayish brown 
(10YR 3/2) kneaded; weak fine and 
medium subangular blocky structure: 
friable; neutral; gradual smooth bound- 


ary. 
B2—30 to 42 inches; brown (10YR 4/3) light 
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clay loam; dark brown (10YR 3/3) 
coats on peds; weak medium subangular 
blocky structure; friable; neutral; grad- 
ual smooth boundary. 

Cl 一 42 to 49 inches; yellowish brown (10YR 5/4) 
light clay loam; few brown (10YR 4/3) 
coats on peds; few fine faint strong 
brown (7.5YR 5/6) mottles; weak 
coarse and medium subangular blocky 
structure; friable; few dark colored ac- 
cumulations of oxides; mildly alkaline; 
gradual smooth boundary. 

C2—49 to 60 inches; yellowish brown (10YR 5/4) 
loam; few fine faint strong brown 
(7. 5YR 5/6) mottles; massive; friable; 
thin discontinuous dark brown (10YR 
4/3) coats on cleavage faces; mildly 
alkaline. 

The solum ranges from 36 to 54 inches in thickness. 
The A horizon is 24 to 86 inches thick and is black 
(10YR 2/1), very dark brown (10YR 2/2), very dark 
gray (10YR 3/1), or very dark grayish brown (10YR 
3/2). It is loam or light clay loam and is neutral or 
slightly acid. A thin B1 horizon of dark grayish brown 
(10YR 4/2) is present in some places. The B2 horizon 
is dark brown (10YR 3/3) or brown (10YR 4/8) 
loam or clay loam. It is slightly acid or neutral. The 
lower part of the B horizon and the C horizon are 
calcareous in some profiles. In some profiles the upper 
boundary of the glacial till is between depths of 40 
and 60 inches. 

Terril soils lie downslope from Clarion, Lester, and 
Hayden soils of the uplands. They have a thicker dark 
colored surface layer than those soils. 

27B—Terril loam, 2 to 5 percent slopes. This soil is 
on slightly concave foot slopes and on convex alluvial 
fans. Most areas are long, narrow strips that range 
from 5 acres to more than 50 acres in size. 

Included with this soil in mapping are some soils 
that are not so well drained as this Terril soil. The 
surface layer is thinner and sandier in some places 
than is typical for Terril soils. 

This soil is used for cultivated crops. À few inac- 
cessable areas are left in pasture. This soil is well 
suited to row crops. Runoff from adjacent uplands 
make this soil susceptible to erosion. Gullies form in 
unprotected drainageways. Sediments are deposited in 
some areas. The organic matter content is high. Ca- 
pability unit IIe-8; environmental planting group 1. 


Tuskeego series 


The Tuskeego series consists of poorly drained soils 
on low benches and bottom lands. These soils formed 
in alluvial sediments under water-tolerant prairie 
grasses. Slopes are 0 to 1 percent. 

In a representative profile the surface layer is very 
dark gray silt loam about 8 inches thick. The subsur- 
face layer extends to a depth of 24 inches. It is dark 
gray silt loam in the upper part and dark grayish 
brown silty clay loam in the lower part. The subsoil 
is mottled dark grayish brown, firm silty clay in the 
upper 14 inches and mottled, grayish brown, firm silty 
clay loam to a depth of 65 inches. 


Permeability is very slow, and available water ca- 
pacity is high. Available phosphorus and potassium 
are very low in the subsoil. 

Tuskeego soils are mainly farmed with the sur- 
rounding soils. Wetness is the main limitation. 

Representative profile of Tuskeego silt loam, 0 to 1 
percent slopes, in a cultivated field, 1,400 feet south 
m oN. feet west of the northeast corner of sec. 5, 

7 

Ap—0 to 8 18866 very dark gray (10YR 3/1) 
silt loam, very dark grayish brown 
(10YR 3/2) kneaded; weak fine granu- 
lar structure; friable; neutral; abrupt 
smooth boundary. 

A21—8 to 15 inches; dark gray (10YR 4/1) silt 
loam, dark grayish brown (10YR 4/2) 
kneaded, light gray (10YR 6/1 and 7/1) 
dry; few fine distinct yellowish brown 
(10YR 5/6 and 5/8) mottles; weak thin 
platy structure; friable; medium acid; 
clear smooth boundary. 

A22—15 to 24 inches; dark grayish brown (10YR 
4/2) silty clay loam, same color kneaded, 
light gray (10YR 6/1 and 7/1) dry; few 
fine distinct yellowish brown (10YR 5/6 
and 5/8) mottles; weak thin platy and 
fine subangular blocky structure; fri- 
able; thin discontinuous light gray dry 
silt coats on faces of peds; medium acid; 
clear smooth boundary. 

B21t—24 to 38 inches; dark grayish brown 
(10YR 4/2) light silty clay, light gray 
(10YR 6/1) and light brownish gray 
(10YR 6/2) dry; common fine distinct 
yellowish brown (10YR 5/6 and 5/8) 
and strong brown (7.5YR 5/6) mottles; 
weak coarse prismatic structure parting 
to moderate medium subangular and 
angular blocky; firm; thin discontinuous 
clay films and silt coats on faces of peds; 
neutral; gradual smooth boundary. 

B22tg—38 to 48 inches; grayish brown (2.5Y 
5/2) silty clay loam; common fine distinct 
yellowish brown (10YR 5/6 and 5/8) 
and strong brown (7.5Y 5/6) mottles; 
weak coarse prismatic structure parting 
to moderate subangular and angular 
blocky; firm; thin discontinuous clay 
films and silt coats on faces of peds; dark 
colored accumulations of oxides; neutral; 
gradual smooth boundary. 

B3g—48 to 65 inches; grayish brown (2.5Y 5/2) 
silty clay loam, light gray (10YR 7/2) 
dry; many fine distinct and prominent 
yellowish brown (10YR 5/6 and 5/8) 
and strong brown (7.5YR 5/6) mottles; 
weak coarse prismatic structure; firm; 
thin discontinuous silt coats on faces of 
peds; neutral. 

The solum ranges from 48 inches to more than 60 
inches in thickness. The A1 or Ap horizon is very 
dark gray (10YR 3/1) or very dark grayish brown 
(10YR 3/2). The A2 horizon is dark gray (10YR 
4/1), gray (10YR 5/1), dark grayish brown (10YR 
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4/2), or grayish brown (10YR 5/2). The upper part 
of the B2t horizon has a clay content of 40 to 48 per- 
cent. The lower part is typically grayish brown (2.5Y 
5/2) but ranges to olive gray (5Y 5/2). It is silty 
clay loam or light silty clay. 

Tuskeego soils are on bottom lands or low benches 
with other soils that formed in alluvium, such as 
Bremer, Colo, and Zook soils. Tuskeego soils have an 
A2 horizon, which those soils lack. 

453—Tuskeego silt loam, 0 to 1 percent slopes. This 
soil is in slightly depressional areas on low benches 
and bottom lands. Areas are between 3 and 10 acres in 
size. 

Included with this soil in mapping are some soils 
that have a black subsoil. Soils with a less clayey sub- 
Soil than this Tuskeego soil are included in a few 
places. Small ponded areas of less than 3 acres are 
indicated by a special symbol on the soil map. 

Most areas of this soil are small and are commonly 
farmed with surrounding soils. Cultivated crops are 
grown in most places, but some of the wettest areas 
are left in pasture. This soil is moderately well suited 
to row crops. This soil usually is wet in spring. Be- 
cause it dries slowly, tillage is delayed. Organie matter 
content is moderate. Capability unit IIIw-2; environ- 
mental planting group 2. 


Wabash series 


The Wabash series consists of very poorly drained 
soils on bottom lands. These soils formed in clayey 
alluvium under native grasses. Slope is 0 to 2 percent. 

In a representative profile the surface layer is black 
silty clay 24 inches thick. The subsoil is black and 
very dark gray, firm silty clay in the upper 8 inches. 
Below this is very dark gray, firm silty clay to a depth 
of 50 inches. The substratum is dark gray and gray 
silty clay. 

Permeability is very slow, and available water ca- 
pacity is moderate. Available phosphorus in the subsoil 
is high, and available potassium is medium. 

Wabash soils are mainly used for pasture, but 
drained areas are in cultivated crops. Wetness is a 
serious limitation. 

Representative profile of Wabash silty clay, 0 to 2 
percent slopes, in a pasture 500 feet west and 75 feet 
south of the center of sec. 30, T. 79 N., R. 19 W.: 

A11—0 to 6 inches; black (N 2/0) silty clay; 
weak fine subangular blocky structure 
parting to weak fine granular; firm; 
slightly acid; gradual smooth boundary. 

A12—-6 to 17 inches; black (N 2/0) silty clay; 
moderate fine subangular blocky struc- 
ture; firm; neutral; diffuse smooth 


boundary. 

A13—17 to 24 inches; black (10YR 2/1) silty 
clay; moderate fine subangular blocky 
structure; firm ; neutral; gradual smooth 
boundary. 

B1g—24 to 32 inches; black (10YR 2/1) and very 
dark gray (10YR 3/1) silty clay; few 
fine distinct dark yellowish brown (10YR 
4/4) and yellowish brown (10YR 5/4) 
mottles ; moderate fine subangular blocky 


Structure; firm; neutral; diffuse smooth 
boundary. 

B2g—32 to 41 inches; very dark gray (10YR 3/1) 
silty clay; few fine distinct dark yellow- 
ish brown (10YR 4/4) and yellowish 
brown (10YR 5/4) mottles; weak fine 
Subangular blocky structure; firm; neu- 
tral; diffuse smooth boundary. 

B83g—441 to 50 inches; very dark gray (10YR 3/1) 
silty clay; few fine distinct dark yellow- 
ish brown (10YR 4/4) and yellowish 
brown (10YR 5/4) mottles; weak fine 
subangular blocky structure; firm; neu- 
tral; diffuse smooth boundary. 

Cg 一 50 to 60 inches; dark gray (5Y 4/1) and 
gray (5Y 5/1) silty clay; common me- 
dium distinct yellowish brown (10YR 
5/4 and 5/6) mottles; streaks of very 
dark gray (10YR 3/1); massive; firm; 
neutral. 

The solum ranges from 40 inches to more than 60 
inches in thickness. The A horizon is silty clay or 
heavy silty clay loam. It is 19 to 28 inches thick and 
ranges from medium acid to neutral. The B horizon is 
black (10YR 2/1) or very dark gray (2.5Y or 10YR 
3/1) in the upper part and ranges from very dark 
gray (10YR or 2.5Y 8/1) to gray (10YR 5/1), gray- 
ish brown (2.5Y 5/2), or gray (5Y 5/1) in the lower 
part. It ranges from 46 to 60 percent clay and is 
slightly acid to mildly alkaline. The C horizon is silty 
clay or heavy silty clay loam and ranges from slightly 
acid to mildly alkaline. 

Wabash soils are near Zook and Colo soils and 
formed in the same kind of parent material as those 
soils. Wabash soils are more clayey than Zook and 
Colo soils. 

172—Wabash silty clay, 0 to 2 percent slopes. This 
Soil is on broad flood plains of major streams. Most 
areas are large. 

Included with this soi! in mapping are Wabash soils 
with a silty clay loam surface layer and marsh areas 
less than 2 acres in size. Ponded areas are indicated 
by à special symbol on the soil map. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is moderately well suited to row crops if ade- 
quately drained. It is susceptible to overflow from 
nearby streams and to prolonged ponding after rains. 
Maintaining good tilth is difficult because of the clayey 
surface layer and the restricted drainage. Organic 
matter content is high. Capability unit 1111-1: en- 
vironmental planting group 2. 


Webster series 


The Webster series consists of poorly drained soils 
on uplands. These soils formed in glacial till and local 
alluvium under grass. Slopes are 0 to 2 percent. 

In 8 representative profile the surface layer is black 
silty clay loam about 17 inches thick. The subsoil is 
friable silty clay loam that extends to a depth of 47 
inches; the upper few inches is very dark gray, and 
the lower part is olive gray and has yellowish brown 
mottles. The substratum is olive gray and light olive 
gray loam. 
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Permeability is moderate to moderately slow, and 
available water capacity is high. Available phosphorus 
and potassium are very low in the subsoil. 

Webster soils are mainly used for corn and soy- 
beans. Wetness is the major limitation. 

Representative profile of Webster silty clay loam, 0 
to 2 percent slopes, in a cultivated field, in the north- 
تا‎ corner of the SW14SW, sec. 6, T. 81 N., R. 21 


Ap 一 0 to 6 inches; black (N 2/0) silty clay loam; 
moderate fime subangular blocky and 
granular structure; friable; neutral; 
abrupt smooth boundary. 

A12—6 to 10 inches; black (N 2/0) silty clay 
loam; weak coarse prismatic structure 
parting to weak fine subangular blocky; 
friable; neutral; gradual smooth bound- 


ary. 

A13—10 to 17 inches; black (N 2/0) silty clay 
loam that has a high content of sand; 
moderate fine subangular blocky struc- 
ture; friable; neutral; gradual smooth 
boundary. 

Blg—17 to 20 inches; very dark gray (5Y 3/1) 
silty clay loam that has a high content of 
sand; many fine faint olive gray (5Y 
4/2) mottles; moderate fine subangular 
blocky structure; friable; neutral; clear 
wavy boundary. 

B2g—20 to 47 inches; olive gray (5Y 5/2) and 
light olive gray (5Y 6/2) silty clay loam 
that has a high content of sand; few fine 
distinct yellowish brown mottles; weak 
fine subangular blocky structure; fri- 
able; few calcium carbonate precipitates; 
neutral; gradual smooth boundary. 

Cg—47 to 60 inches; olive gray (5Y 5/2) and 
light olive gray (5Y 6/2) loam; many 
fine distinct and prominent yellowish 
brown mottles; massive; friable; few 
calcium carbonate precipitates; neutral. 

The thickness of the solum and the depth to car- 
bonates range from 30 to 50 inches. The A horizon is 
generally black (N 2/0) but ranges to very dark gray 
(10YR 3/1). This horizon is typically silty clay loam 
but ranges to light clay loam. The B1 horizon is com- 
monly very dark gray (5Y 3/1), dark gray (5Y 4/1), 
or olive gray (5Y 4/2). The B2 horizon is typically 
olive gray (5Y 5/2 or 4/2) and light olive gray (5Y 
6/2) silty clay loam or clay loam. The C horizon is 
generally loam or is somewhat stratified and contains 
lenses of silt, sandy loam, or loamy sand. 

Webster soils formed in parent material similar to 
those of Canisteo soils. Webster soils are not calcare- 
ous throughout their profile as are Canisteo soils. 

107—Webster silty clay loam, 0 to 2 percent slopes. 
This soil typically is in concave swales or on broad 
smooth areas. Areas in swales are commonly long and 
narrow. Areas are from about 10 acres to 50 acres or 
more in size. 

Included with this soil in mapping are wetter and 
finer textured soils in small depressions. These soils 
are indicated by a special symbol on the soil map. 
Also included are some areas of Canisteo soils. 

This soil is well suited to row crops, and this is its 


main use. Tile and open ditches drain almost all areas. 
Timely field operations are important in maintaining 
good tilth. Fall plowing is a common practice, but it 
increases the hazard of soil blowing. Capability unit 
IIw-3; environmental planting group 2. 


Wiota series 


The Wiota series consists of well drained to mod- 
erately well drained soils on benches. These soils 
formed in silty alluvium under tall prairie grasses. 
Slope is 0 to 2 percent. 

In a representative profile the surface layer is black 
silt loam in the upper 8 inches and very dark gray, 
very dark grayish brown and brown silty clay loam in 
the lower 12 inches. The subsoil extends to a depth of 
46 inches and is brown friable silty clay loam. The 
substratum is brown silty clay loam. 

Permeability is moderate, and available water ca- 
pacity is high. Available phosphorus in the subsoil is 
very low, and available potassium is low. 

Wiota soils are mainly used for cultivated crops. 
There are no serious limitations. 

Representative profile of Wiota silt loam, 0 to 2 per- 
cent slopes, in a cultivated field, 400 feet north and 200 
feet east of the southwest corner of SE1ZNWI1, sec. 
11, T. 79 N., R. 20 W.: 

Ap 一 0 to 8 inches; black (10YR 2/1) silt loam; 
weak very fine granular structure; fri- 
able; neutral; gradual smooth boundary. 

Al2 一 8 to 14 inches; very dark gray (10YR 3/1) 
silty clay loam, very dark grayish brown 
(10YR 3/2) kneaded; moderate very 
fine subangular blocky structure; fri- 
able; slightly acid; gradual smooth 
boundary. 

A3—14 to 20 inches; very dark grayish brown 
(10YR 3/2) and brown (10YR 4/3) 
silty clay loam, very dark grayish brown 
(10YR 3/2) kneaded; thin discontinuous 
dark brown (10YR 3/8) coats; moder- 
ate very fine and fine subangular blocky 
structure; friable; slightly acid; clear, 
smooth boundary. 

B21t—20 to 29 inches; brown (10YR 4/3) silty 
clay loam; weak fine subangular blocky 
structure; friable; thin discontinuous 
clay films; slightly acid; gradual smooth 
boundary. 

B22t—29 to 38 inches; brown (10YR 4/3) silty 
clay loam; thin discontinuous dark 
brown (10YR 3/3) coats; weak fine sub- 
angular blocky structure; friable; few 
discontinuous clay films; slightly acid; 
gradual smooth boundary. 

B3—38 to 46 inches; brown (10YR 4/3) silty 
clay loam, light yellowish brown (10YR 
6/4) dry; few fine faint yellowish brown 
(10YR 5/4) mottles; weak medium pris- 
matic structure parting to weak medium 
subangular blocky; friable: medium 
acid; gradual smooth boundary. 

C—46 to 60 inches; brown (10YR 4/3) silty clay 
loam ; few fine faint grayish brown (2.5Y 
5/2) and few fine faint yellowish brown 
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(10YR 5/4) mottles; massive; friable; 
medium acid. 

The solum ranges from 36 to 60 inches in thickness. 
The A horizon is 18 to 80 inches thick. It is silt loam 
or silty clay loam and is slightly acid or neutral. The 
B horizon is 15 to 26 inches thick and ranges from 
slightly acid to medium aeid. 

Wiota soils are on stream benches with Bremer and 
Nevin soils and formed in somewhat similar materials. 
They are slightly higher on the landseape than the 
somewhat poorly drained Nevin soil and the finer tex- 
tured, poorly drained Bremer soils. 

7 —Wiota silt loam, 0 to 2 percent slopes. This Wiota 
soil is typically on low stream benches only a few feet 
above the flood plain. Areas are irregular in shape and 
9 to 25 acres in size. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Nevin and poorly drained 
Bremer soils. 

This soil is used for cultivated crops. It is well 
suited to row crops. There are no serious limitations. 
Some low-lying areas flood infrequently. Capability 
unit I-1; environmental planting group 1. 


Zook series 


The Zook series consists of poorly drained soils that 
formed in alluvium on bottom lands. Native vegetation 
was grass. Slope is 0 to 2 percent. 

In a representative profile the surface layer is black 
and is about 37 inches thick; it is silty clay loam in 
the upper part and silty clay in the lower part. The 
Subsoil is black and very dark gray, firm silty clay to 
a depth of 55 inches. The substratum is gray silty clay. 

Permeability is slow, and available water capacity 
is high. Available phosphorus in the subsoil is low, 
and available potassium is very low. 

Zook soils are mainly used for cultivated crops if 
aE is adequate. Wetness and flooding are haz- 
ards. 

Representative profile of Zook silty clay loam, 0 to 
2 percent slopes, in a cultivated field, 250 feet west and 
40 feet south from the northeast corner of NWIANEW 
sec. 29, T, 79 N, R 19 W.: 

Ap 一 0 to 7 inches; black (N 2/0) medium silty 
clay loam; weak fine subangular blocky 
structure; friable; slightly acid; gradual 
smooth boundary. 

Al2 一 7 to 14 inches; black (N 2/0) heavy silty 
clay loam; moderate very fine subangu- 
lar blocky structure; friable; slightly 
acid; diffuse smooth boundary. 

A13—14 to 20 inches; black (N 2/0) light silty 
clay; moderate very fine and fine sub- 
angular blocky structure; firm; slightly 
acid; diffuse smooth boundary. 

A3—20 to 87 inches; black (N 2/0) light silty 
clay; moderate fine angular and sub- 
angular blocky structure; firm; slightly 
acid; diffuse smooth boundary. 

B21g—37 to 43 inches; black (10YR 2/1) light 
silty clay; moderate medium subangular 
blocky structure; firm; slightly acid; 
gradual smooth boundary. 

B22g—43 to 55 inches; very dark gray (10YR 


8/1) light silty clay; moderate medium 
subangular  blocky structure; firm; 
slightly acid; clear smooth boundary. 

Cg—55 to 60 inches; gray (5Y 4/1) light silty 
clay; many fine prominent yellowish 
brown (10YR 5/6) mottles; massive; 
firm ; neutral. 

The solum ranges from 36 to 64 inches in thickness. 
It is slightly acid to mildly alkaline. The A horizon is 
mainly black (N 2/0 or 10YR 2/1), but colors 8 or 
less in value extend to a depth of 36 inches or more. 
The A horizon is silty clay loam or light silty clay. 
The B horizon is very dark gray (10YR 3/1), black 
(10YR 2/1), dark gray (10YR to 5Y 4/1), or gray 
(5Y 5/1). Mottles high in chroma are in some pedons. 

Zook soils are on bottom lands with and formed in 
the same kind of parent material as Colo and Wabash 
80118. Zook soils are finer textured than Colo soils and 
coarser textured than Wabash soils. 

54—Zook silty clay loam, 0 to 2 percent slopes. This 
soil is on bottom lands along the major streams. Areas 
are typically large and are irregular in shape. 

Included with this soil in mapping are small de- 
pressions and sandy areas. These areas are indicated 
by a special symbol on the soil map. 

This soil is planted mainly to corn and soybeans 
where drainage is adequate and flooding is controlled 
(fig. 13). This soil is well suited to row crops, but 
artificial drainage is important. Maintaining good 
tilth is a problem. Organic matter content is high. Ca- 
pability unit IIw-2; environmental planting group 2. 


Use and management of the soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the 
soil. It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 


Figure 13.—AÀn area of Zook silty clay loam, 0 to 2 percent 
slopes. Wetness and flooding are limitations on Zook soils. 
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During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique 
aspects of behavior of these soils in the field and at 
construction sites. These notes include observations of 
erosion, drought damage to specific crops, yield esti- 
mates, flooding, the functioning of septie systems, and 
other factors relating the kinds of soil and their pro- 
ductivity, potentials, and limitations under various 
uses and management. In this way field experience 
incorporated with measured data on soil properties 
and performance is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in applying 
basie faets about the soils to plans and decisions for 
use and management of soils for crops and pasture, 
woodland, and many nonfarm uses, including building 
sites, highways and other transportation systems, sani- 
tary facilities, parks and other recreational develop- 
ments, and wildlife habitat. From the data presented, 
the potential of each soil for specified land uses may 
be determined, soil limitations to these land uses may 
be identified, and costly failures in homes and other 
Structures, because of unfavorable soil properties, may 
be avoided. A site can be selected where the soil 
properties are favorable, or practices can be planned 
that will overcome the soil limitations. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area, and on the environment. Both productivity 
and environment are closely related to the nature of 
the soil. Plans can be made to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, road fill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
ness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops and pasture 


Approximately 80 percent of Jasper County is in 
crops and pasture. Corn is the major crop. Soybeans, 
oats, and hay are also planted extensively. Sorghum, 
wheat, rye, and other minor crops total only about 
1,000 acres in most years. 

Some of the soil properties that affect management 
and some of the common practices used to improve 
productivity and protect the soil are discussed in this 
section. Predicted yields are given for the principal 
crops grown in Jasper County. There is also an ex- 
planation of the system of capability classification 
used by the Soil Conservation Service, and manage- 
ment by capability units is discussed. 


Factors that affect management 


Farmers must know the character of the soil and its 
limitations and other factors if they are to make a 
successful plan for controlling erosion, improving the 
soil, selecting crops, and maintaining good yields. The 
suitability of a soil for certain plants and the manage- 
ment needed depend on drainage, permeability, tex- 
ture, slope, organic matter content, and other soil 
characteristics given in the descriptions of the soil 
series and mapping units. Some of these character- 
istics, as defined by soil scientists, are given in the 
Glossary. 

Crops.—Controling runoff and erosion is an im- 
portant consideration of management on all of the 
sloping soils of the county. Removing excess water is 
necessary on many of the nearly level soils and on a 
few of the sloping soils. Protecting the soils in the 
valleys from flooding and from run-on water from the 
adjoining upland soils is another common problem of 
management. Fertility and good tilth must be main- 
tained on all soils. Common practices used in the 
county are discussed in the following paragraphs. 

Contour tillage and other tillage methods that leave 
crop residue on the surface are valuable in controlling 
runoff and erosion. Cropping systems that include 
grasses and legumes are also helpful. Other measures 
used to control erosion are terraces, diversions, 
grassed waterways, and ponds. 

Most of the terraces in Jasper County are built on 
soils that formed in loess. In general, tliese are the 
main soils used for cultivated crops. They also have a 
subsoil that when exposed, ean be raised to reasonable 
levels of productivity over a period of a few years by 
large applications of manure and fertilizer. This is 
especially true of soils such as Tama, Downs, and 
Fayette soils, which have a less clayey subsoil than 
most other soils of the county. Stockpiling topsoil 
during construction and spreading it over the areas of 
exposed subsoil is a good practice on all soils. It is 
essential on soils such as Bauer, Adair, Clarinda, and 
Lamoni soils. 

Diversions are used to protect soils on bottom lands 
and foot slopes from being flooded by runoff from the 
adjoining hillsides. Many of the soils on bottom lands, 
Such as Colo, Zook, and Wabash soils, are poorly 
drained or very poorly drained. Run-on from upslope 
increases the problem of disposing of excess water. In 
addition, rilling and gullying occur on Judson, Olmitz, 
Ely, Martinsburg, and other soils on foot slopes if this 
run-on is not intercepted. Sedimentation is another 
hazard. Young plants are sometimes buried and killed 
by silt washed off the hillsides. 

Grassed waterways help to prevent gullies from 
forming in watercourses. The major soils on which 
waterways are built are in the Colo, Ely, Ackmore, 
Judson, and Zook series. These soils support good plant 
growth if they are properly drained and fertilized. 
Lines of tile generally are used to reduce wetness. 
Grassed waterways are not needed in fields where 
terraces with tile inlets have been installed. 

Farm ponds help to prevent gully erosion, keep ex- 
cess water off bottom lands, and provide water for 
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livestock. These ponds hold water behind an earth 
dam. They also are used for recreation and for farm 
water supplies. Most of the ponds are in areas of 
Adair, Bauer, Clarinda, Gara, Lamoni, Lindley, and 
Shelby soils. These soils and the material derived from 
them for construction of dams generally are relatively 
impervious. Onsite investigation is needed to avoid 
pockets of sand or other porous materials. 

Maintaining fertility and good tilth is another con- 
sideration in management. Including grasses and 
legumes in the cropping system is one method com- 
monly used in this county. Applying manure, crop 
residue, and commercial fertilizers is also common. 

The soils on the bottom lands generally can be used 
intensely for row crops if drainage is adequate and if 
flooding is controlled. Flooding is most common from 
March to June. Floods that occur later in spring, after 
the crops are planted, are the most damaging. Build- 
ing levees, improving stream channels, and installing 
conservation practices upstream are methods com- 
monly used to control flooding. 

Rainfall is adequate in most years for the crops 
generally grown in the county. The distribution of 
rainfall during the growing season is seldom ideal, so 
supplemental irrigation can improve yields. The cost 
of an irrigation system, the availability of an adequate 
water supply, and other factors must be considered. 
Irrigation has been a very minor practice in Jasper 
County. 

Many soils in the county need artificial drainage to 
improve timeliness of operations and to increase pro- 
duction. Upland soils that benefit from tile drainage 
include Canisteo, Garwin, Taintor, and Sperry soils. In 
addition, tile drainage systems often are installed in 
Soils of the Atterberry, Muscatine, Nicollet, and 
Mahaska series to improve timeliness of operations. 
Tile drains installed in Sperry soils do not function 
adequately in places, and surface drains are needed to 
remove ponded water. Interceptor tile help to prevent 
side-hill seeps in some of the sloping soils that formed 
in loess. These soils are in the Clinton, Ladoga, Nira, 
and Otley series. The interceptor tile are placed at the 
contact line between these soils and soils of the Adair, 
Armstrong, Clarinda, and Lamoni series, which lie 
downslope. 

Bottom land soils that benefit from tile drains are in 
the Bremer, Colo, Nevin, Ackmore, Tuskeego, and 
Zook series. Tile drains in Wabash soils, and in places 
in Zook and Tuskeego soils, do not function adequately, 
80 surface drains are needed. Suitable outlets for sur- 
face drains and tile are available in most places, but 
some low-lying areas lack good outlets. 

Pasture.—Most of the pasture in the county is on 
Strongly sloping to very steep soils. Some is on soils 
on bottom lands that are frequently flooded. 

Establishing and maintaining desirable plant species 
is the main consideration in management. Manage- 
ment includes controlling woody plants that readily 
invade pastures. Farm machinery can be used on most 
of the pastures, so reseeding, fertilizing, and other 
cultural practices are practieal. Overgrazing increases 
the ለክ of erosion and encourages the invasion of 
weeds. 


Most woodlands in the county are mainly used for 
grazing, rather than for wood products. Production 
from these pastures is quite limited. 


Yield predictions 

In table 2 the average yields per acre of the prin- 
cipal crops that can be expected under a high level of 
management are predicted for soils of Jasper County. 
Under this level of management, seedbed preparation, 
planting, and tillage practices provide for adequate 
stands of adapted varieties; erosion is controlled ; the 
organie matter content and soil tilth are maintained; 
the level of fertility for each crop is maintained as 
indicated by soil tests and field trails; the water level 
in wet soils is controlled; weed and pest control is ex- 
cellent; and farm operations are timely. 

Sources of yield information were data from the 
Federal census and the Iowa farm census, data from 
experimental farms and cooperative experiments with 
farmers, and data from on-farm experience by soil 
Scientists, extension workers, and others. 

The yield predictions serve as guides. They are and 
Should be considered approximate values only. Of more 
value than actual yield figures to many users are the 
comparative yields of various soils. These relation- 
ships are likely to remain constant over a period of 
years. Actual yields, however, have been increasing in 
recent years. If they continue to increase as expected, 
predicted yields in this table will soon be too low. 


Capability grouping 

Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
soils are grouped aecording to their limitations when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The 
grouping does not take into aecount major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major 
reclamation projects; and does not apply to horticul- 
tural erops or other crops requiring special manage- 
ment. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for forest 
trees or engineering. 

In the capability system, all kinds of soils are 
grouped at three levels: the capability class, the sub- 
class, and the unit. These levels are discussed in the 
following paragraphs: 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
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TABLE 2.—Predicted average yields per acre of principal crops under a high level of management 


[Absence of a figure indicates that the crop is not suited to the soil or is not generally grown on it] 


5 Alfalfa- Bromegrass 
Soil Corn Soybeans Oats bromegrass pasture 
Bu Bu Ba Tons AUD! 

Ackmore silt loam, 0 to 2 percent slopes _____ سس سب‎ 106 40 78 4.5 190 
Ackmore-Colo complex, 2 to 5 percent slopes? = 105 40 78 4.8 175 
Ackmore-Colo complex, channeled, 2 to 5 percent slopes? |... 0 |__| 00 4.0 120 
Adair clay loam, 9 to 14 percent slopes, moderately 

eroded «e ው ይር ር 2ےد ےھ ت‎ 2 8 255 ን ت‎ 54 50 90 2.3 85 
Alluvial land, channeled ° ____ 9 9 À ]سس‎ 0 4.0 70 
Alluvial land-Nodaway complex, 0 to 2 percent slopes? ___ 100 38 60 4.0 80 
Armstrong loam, 9 to 14 percent slopes, moderately 

eroded می سپ ہے‎ — ——— ር: 50 19 28 2.0 80 
Atterberry silt loam, 0 to 2 percent slopes ------------—- 125 47 93 5.0 225 
Bauer silt loam, 9 to 18 percent slopes, moderately 

eroded oe o. ccce መመመ سے سی وك تسد اس ع‎ ee نه م ا تست ند‎ 2.5 70 
Bauer silt loam, 18 to 40 percent slopes, moderately 

erüded,-—5—-.--—— መር ui e عا ما مدت | قن‎ ee መሪ tees e e 1.5 60 
Bolan loam, 0 to 2 percent slopes LL. Llc LL ےس‎ cc cs 90 34 72 3.8 160 
Bremer silty clay loam, 0 to 2 percent slopes سسسب‎ 106 40 58 4.5 170 
Caleb and Mystic soils, 9 to 14 percent slopes, 

moderately eroded 277 ماس سس ام سا‎ 94111 መመ መ= መ= 60 22 33 2.5 100 
Caleb and Mystic soils, 14 to 18 percent slopes, 

moderately eroded. 2... ረ | ት eS ee et | 1.7 80 
Canisteo clay loam, 0 to 2 percent slopes ---______.__.___ 105 40 84 4.2 170 
Chelsea loamy fine sand, 4 to 9 percent slopes _____ -- 50 19 37 1.8 90 
Chelsea loamy fine sand, 9 to 14 percent slopes 0 ل | ی۸ی 7لآ9ْث 2 اپ‎ 1.5 80 
Chelsea loamy fine sand, 14 to 25 percent slopes عأ 0 ]عد‎ | 1.2 60 
Chelsea Payette complex, 25 to 40 percent slopes سب سیب سدس‎ 1 À -“ሠሠመ-ሠሙ 1.5 80 
Clarinda silty clay loam, 5 to 9 percent slopes, 

moderately eroded ساب سے ہے‎ -- LLL LLL LL LLL መመመ መመ“ 55 21 30 2.2 100 
Clarinda silty clay loam, 9 to 14 percent slopes, 

moderately eroded 20ا سب‎ 46 17 25 1.8 85 
Clarion loam, 2 to 5 percent slopes uu 110 42 88 4.6 200 
Clarion loam, 5 to 9 percent slopes, moderately eroded ____ 102 39 82 4.3 185 
Clarion loam, 9 to 14 percent slopes, moderately eroded ___ 93 35 74 3.9 165 
Clarion loam, 14 to 18 percent slopes, moderately eroded .... 78 30 60 9.9 140 
Clinton silt loam, 5 to 9 percent slopes, 

moderately eroded .. 2 2. መመመ 99 38 54 4.2 180 
Clinton silt loam, 9 to 14 percent slopes, 

moderately eroded ---—-—---------------—----------——-— 90 34 50 3.8 160 
Clinton silt loam, 14 to 18 percent slopes, 

moderately eroded ماباب سس‎ LL ساب‎ LL ل‎ 15 29 41 3.2 135 
Clinton soils, 9 to 14 percent slopes, severely eroded _____ 80 31 44 3.4 145 
Coland clay loam, 0 to 2 percent slopes? == 100 38 80 4.2 170 
Coland clay loam, 2 to 5 percent slopes? |... سس‎ 98 37 78 4.1 125 
Colo silty clay loam, 0 to 2 percent slopes? ____ 104 40 72 4.2 125 
Colo silt loam, overwash, 0 to 2 percent slopes? ______. 106 42 73 4.3 125 
Dickinson fine sandy loam, 2 to 5 percent slopes سد‎ 81 81 60 3.0 145 
Dickinson fine sandy loam, 5 to 9 percent slopes ________ 76 29 57 2.8 135 
Dickinson fine sandy loam, 9 to 14 percent slopes د‎ 67 25 50 2.3 120 
Downs silt loam, 0 to 2 percent slopes uu 125 4T 95 5.0 220 
Downs silt loam, 2 to 5 percent slopes uu 119 45 95 5.0 215 
Downs silt loam, 5 to 9 percent slopes, 

moderately eroded سس‎ LLL ساب ساب‎ LLL LLL c ccn 111 42 89 4.7 200 
Downs silt loam, 9 to 14 percent slopes, 

moderately eroded __-. 2 ሙጨ መጨ 102 39 82 4.3 185 
Downs silt loam, 14 to 18 percent slopes, 

moderately eroded uuu 87 33 69 3.7 155 
Downs silt loam, benches, 2 to 5 percent slopes -------- 119 45 95 5.0 215 
Downs silt loam, benches, 5 to 9 percent slopes ..- 111 42 89 4.7 200 
Ely silty clay loam, 2 to 5 percent slopes _.____________ 124 47 93 5.3 225 
Fayette silt loam, 2 to 5 percent slopes 2272278893308 113 43 90 4,7 200 
Fayette silt loam, 5 to 9 percent slopes, 

moderately eroded u 105 40 84 4.4 190 
Fayette silt loam, 9 to 14 percent slopes, 

moderately eroded ____ መመ ሙ 96 36 76 4.0 170 
Fayette silt loam, 14 to 18 percent slopes, 

moderately eroded uuu 81 31 65 0.4 145 
Fayette silt loam, 18 to 25 percent slopes, 

moderately eroded 三 -= 二 | 3.2 135 
Fayette soils, 9 to 14 percent slopes, severely eroded .......- 90 34 72 3.8 160 
Flagler sandy loam, 1 to 4 percent slopes _-------------- 61 23 46 2.5 110 
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TABLE 2.—Predicted average yields per acre of principal crops under a high level of management—Continued 


, Alfalfa- Bromegrass 
Soil Corn Soybeans Oats bromegrass pasture 
Bu Bu Bu Tons AUD! 
8.1 135 
2.2 45 
1.5 40 
1.2 40 
2.8 115 
2.4 90 
2.0 75 
5.0 205 
2.9 197 
2.7 115 
Hayden loam, 18 to 25 percent slopes ||| | 75 
Hayden loam, 25 to 40 percent slopes -| 30 
Judson silt loam, 0 to 2 percent slopes 125 48 93 Es aoe 
5.0 215 
5.2 225 
4,7 200 
4.8 180 
3.9 160 
4.7 205 
4.4 190 
4.0 175 
2.6 110 
1.7 45 
4.2 180 
8.6 155 
4.4 185 
3.9 165 
8.5 150 
2.0 85 
1.2 60 
1.0 50 
1.5 70 
5.2 225 
Martinsburg silt loam, 2 to 5 percent slopes -| 12 | 42 | . 62 4 210 
Martinsburg silt loam, 5 to 9 percent slopes __-_____.___ 107 41 59 4.5 195 
Muscatine silty clay loam, 0 to 2 percent slopes د‎ 131 50 98 5.5 235 
Nevin silty clay loam, 0 to 2 percent slopes سس‎ 114 48 63 4.8 205 
Nicollet loam, 1 to 3 percent slopes لسلست‎ 118 45 94 5.0 210 
Nira silty elay loam, 2 to 5 percent slopes, 
Toda ita eroded =" 00۵ص ص0 بات‎ 111 42 61 4,7 200 
Nira silty clay loam, 5 to 9 percent slopes, 
moderately eroded 二 106 40 58 4.5 190 
Nira silty clay loam, 9 to 14 percent slopes, 
moderately eroded سس سس سس سس سس‎ ሬን ንተ. 57 36 53 4.1 175 
Nodaway silt loam, 0 to 2 percent slopes? تس‎ 114 43 63 4.8 205 
Olmitz loam, 2 to 5 percent slopes |... LL LL 100 38 55 4.2 180 
Olmitz loam, 5 to 9 percent slopes |... لسلس‎ 95 36 52 4.0 170 
Otley silty clay loam, 2 to 5 percent slopes - 7 119 54 65 5.0 215 
Otley silty clay loam, 5 to 9 percent slopes, 
moderately eroded سس سس سس سس سا ہے‎ ccc ccc 111 42 61 4,7 200 
Otley silty clay loam, 9 to 14 percent slopes, 
moderately eroded 22 9ص ٌََ َ َ هب ساب سب سب سب ماب مسا‎ 102 39 56 4.8 185 
Port Byron silt loam, 5 to 9 percent slopes, 
moderately eroded - + ت۳ ںب‎  ص‎  ٗتت0-ك-٦‎ 17 44 88 49 210 
Port Byron silt loam, 9 to 14 percent slopes, 
moderately eroded uuu 108 41 81 4.5 190 
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TABLE 2.—Predicted average yields per acre of principal crops under a high level of management—Continued 


Soil 


Alfalfa- 
bromegrass 


Tons 


Bromegrass 
pasture 


AUD! 


Port Byron silt loam, 14 to 18 percent slopes, 

moderately eroded 
Port Byron silt loam, 18 to 25 percent slopes, 

moderately eroded 
Shelby loam, 9 to 14 percent slopes, moderately eroded ___ 
Shelby loam, 14 to 18 percent slopes, moderately eroded __ 
Shelby loam, 18 to 25 percent slopes, 


moderately eroded _-------_-_--------------------------|------- 


Shelby-Adair complex, 9 to 14 percent slopes, 
moderately eroded 
Shelby-Adair complex, 14 to 18 percent slopes, 
moderately eroded 
Sparta loamy fine sand, 1 to 5 percent slopes ________ 
Sparta loamy fine sand, 5 to 9 percent slopes, 
moderately eroded سس‎ 
Sparta loamy fine sand, 9 to 18 percent slopes, 


9 ە0 ںںب اك moderately eroded‏ 
0 


Sperry silt loam, 0 to 1 percent slopes ---------------- 
Storden loam, 5 to 14 percent slopes ________-__-----___- 
Storden loam, 14 to 18 percent slopes === 


Storden loam, 18 to 25 percent slopes ------------------|-—---—- 


Taintor silty clay loam, 0 to 2 percent slopes ---------- 
Tama silty clay loam, 0 to 2 percent slopes .---- %-----------=---- 
Tama silty clay loam, 2 to 5 percent slopes -_-___ 
Tama silty clay loam, 5 to 9 percent slopes, 
moderately eroded 
Tama silty clay loam, 9 to 14 percent slopes, 
moderately eroded uuu 
Tama silty clay loam, benches, 2 to 5 percent slopes د‎ 
Tama silty clay loam, benches, 5 to 9 percent slopes ~--~- 
Terril loam, 2 to 5 percent slopes سا سا سے‎ ________ 
Tuskeego silt loam, 0 to 1 percent slopes _-____________ 
Wabash silty clay, 0 to 2 percent slopes سسسب‎ 
Webster silty clay loam, 0 to 2 percent slopes 
Wiota silt loam, 0 to 2 percent slopes _________ 
Zook silty clay loam, 0 to 2 percent slopes ____________ 


N NN ¢‏ تن 5ط jp CIRM‏ تی PPP‏ 
w am ©‏ ان نل ا © أن تمت دن م مت 


1 Animal-unit-days (AUD) is a term used to express the carrying capacity of pasture. It is the number of animal units carried 
per acre multiplied by the number of days the pasture can be grazed during a single season without injury to the sod. The predic- 
tions assume that one mature animal will consume 40 pounds of dry matter per pasture-day. 


? Yields on these soils vary because of flooding. 


the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very care- 
ful management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, water supply, or esthetic purposes (No 
Class VIII soils are in Jasper County.). 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, w, $, or €, to the class numeral, for example IIe. The 
letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w Shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in some parts of the 
United States but not in Iowa, shows that the chief 
limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
€, because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, woodland, wildlife 
habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
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to require similar management and to have similar 
productivity and other responses to management. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils. 
Capability units are designated by adding an Arabic 
numeral to the subclass symbol, for example, IIe-4 or 
IIIe-6. Thus, in one symbol, the Roman numeral 
designates the capability class, or degree of limitation 
as defined in the foregoing paragraph; and the Arabie 
numeral specifically identifies the capability unit within 
each subclass. 

In the following pages the capability units in Jasper 
County are described and suggestions for the use and 
management of the soils are given. 

Capability unit I-1 

This unit consists of nearly level, well drained, mod- 
erately well drained, or somewhat poorly drained soils 
on upland, stream benches, or bottom lands. 

The surface layer is silt loam, loam, or silty clay 
loam. Permeability in most of the soils is moderate, 
but in some it is moderately slow. Available water 
capacity is high. The organic matter content is high in 
most of the soils, but in some it is moderate. Typically, 
the surface layer is slightly acid, but it ranges from 
neutral to medium acid, depending partly on liming 
practices. 

These soils are used intensively for row crops, and 
they are well suited to this use. They have no serious 
limitations. The soils on the bottom lands and on some 
of the low-lying benches are susceptible to flooding. 
Except on some of the lowest elevations, however, 
flooding is not so frequent as to seriously hinder the 
use of the soils for row crops. The somewhat poorly 
drained soils have a seasonal water table at a depth 
as little as 2 to 3 feet. Tile has been installed in some 
areas to reduce the time needed for the soils to dry 
enough to permit field operations. 

Good management practices are especially suitable 
on these soils. High plant populations, high rates of 
fertilization, good control of weeds and insects, and 
efficient use of crop residue normally produce favor- 
able returns. 

Capability unit IIe—-1 

This unit consists of gently sloping, well drained 
soils on uplands. 

The surface layer is loam. Permeability is moderate, 
and available water capacity is high. The organic mat- 
ter content is moderate or low. Typically, the surface 
layer is slightly acid or neutral. 

These soils are used intensively for row crops, and 
they are well suited to this use. Erosion is a hazard, 
and soil blowing is a limitation in places. 

Many areas of these soils are small convex knobs 
surrounded by soils with restricted drainage, that are 
not subject to erosion. Contour tillage and other con- 
servation practices that follow the contour of the land 
are difficult on these knobs, Tillage methods that leave 
crop residue on the surface are more practical in con- 
trolling erosion on many of the areas. Applying extra 
manure and fertilizer also is helpful. These practices 
also help to control soil blowing. 

Where the soils of this unit are farmed with soils 
that are moderately sloping or strongly sloping, they 


are usually planted to small grain and grass-legume 
crops in some years. Tilling on the contour, terracing, 
and stripcropping can be used more often in these 
soils than on the knobby landscapes. 

A few areas of this unit are associated with mod- 
erately steep to very steep soils. In some of these 
areas, the soils are used for pasture or timber, al- 
though most areas are accessible and could be used for 
cultivated crops. If the areas are left in grass or trees, 
they are extremely well suited to intensive manage- 
ment. 


Capability unit IIe 一 2 


This unit consists of gently sloping, well drained 
and moderately well drained soils on uplands and high 
stream benches. 

Their surface layer is silt loam or silty clay loam. 
Permeability is moderate or moderately slow, and 
available water capacity is high. Organic matter con- 
tent ranges from low to high. The surface layer is 
neutral to medium acid, depending on liming practices. 
On benches, these soils typically lie between moder- 
ately sloping or strongly sloping soils on side slopes on 
the uplands and nearly level soils on the bottom lands. 

These soils are used intensively for row crops, and 
they are well suited to this use. Erosion is a hazard. 

Typically the soils on the uplands are between nearly 
level soils on broad divides and moderately or strongly 
sloping soils downslope. The nearly level to moderately 
or strongly sloping soils are farmed together in most 
places. The gently sloping soils of this unit make up 
about half or less of an individual field, and either the 
nearly level soils or the moderately or strongly sloping 
Soils make up a large part of the remainder. Intensive 
row cropping and farming in straight rows is common 
in areas where the nearly level soils are dominant. 
Controlling erosion is important. Effieient use of crop 
residue and manure is needed, especially on soils that 
have low organie matter content. 

Next to the moderately or strongly sloping soils, 
practices that control erosion on those soils can be 
used on the soils of this unit. Practices that follow the 
contour of the land can generally be used in these 
areas. 


Capability unit IIe-3 


This unit consists of gently sloping, well drained or 
moderately well drained soils on foot slopes and al- 
luvial fans. 

The surface layers are loam, silt loam, or silty clay 
loam. Permeability is moderate, and available water 
capacity is high. Organic matter content is high except 
in one soil, where it is low. Typically the surface layer 
is slightly acid or medium acid, depending on liming 
practices. 

Most areas of these soils are used intensively for 
row crops, but some inaccessible areas are in pasture 
or are wooded. The soils are well suited to row crops. 
Erosion is à hazard. Excess runoff from the adjoining 
uplands washes over these soils, causing sheet erosion, 
riling and gullying, siltation, and wetness. 

Diversion terraces and conservation practices on 
hillsides help to keep runoff water off these soils. 
Grassed waterways help prevent the formation and 
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growth of gullies. Tilling on the contour reduces 
rilling. 


Capability unit IIs 一 1 


This unit consists of nearly level and gently sloping 
soils on stream benches. The soils are somewhat ex- 
cessively drained, well drained, or somewhat poorly 
drained. 

The surface layer is loam or sandy loam. Permeabil- 
ity is moderate or moderately rapid. The permeability 
of the substratum is rapid in all of the soils. The 
available water capacity is moderate, and organic 
matter content ranges from moderate to high. The 
Surface layer is slightly acid to strongly acid if not 
limed. 

These soils are used intensively for row crops and 
are well suited to this use, but they are susceptible to 
drought. Soil blowing is also a hazard. These soils 
warm up early in spring and most can be worked soon 
after rains. They have good tilth and are easy to work. 
The somewhat poorly drained soils have a seasonal 
high water table that slows drying of the surface layer 
during wet seasons. Root growth is restricted to some 
extent by underlying sand or gravel. 

Good management practices are needed to control 
soil blowing and conserve moisture. Using crop residue 
and manure on the surface is helpful. Disking in strips 
crosswise to the direction of the wind gives some pro- 
tection against soil blowing on bare fields. 


Capability unit ITw—1 


This unit consists of gently sloping, somewhat 
poorly drained or poorly drained soils along drainage- 
ways, on foot slopes and on alluvial fans. 

The surface layer is silt loam, silty clay loam, or clay 
loam. Permeability is moderate or moderately slow. 
Available water capacity is high. The organic matter 
content is high except in one soil, where it is moderate. 
The surface layer is medium acid to neutral if not 
limed. 

These soils are farmed with adjoining soils. They 
are well suited to row crops, and they are mainly used 
for this purpose if the adjoining soils also are suited. 
Excess runoff from upslope washes over these soils, 
causing sheet erosion, gullying and rilling, siltation, 
and wetness: 

Grassed waterways are needed on some of these 
soils. Diversions help to control runoff from nearby 
slopes and prevent siltation. These soils tend to dry 
out slowly in the spring. Properly installed drainage 
systems, tile or surface drainage type, improve many 
areas. Erosion control structures are needed in places, 
in addition to grassed waterways, to prevent gullies 
from forming at tile outlets. 


Capability unit IIw—2 


This unit consists of nearly level soils on first and 
second bottom lands or low stream benches. The soils 
are mostly poorly drained. Some of the soils are some- 
what poorly drained or moderately well drained. 

The surface layer is silt loam, silty clay loam, or 
clay loam. Permeability is moderate to slow. Available 
water capacity is high. Organie matter content is high 
in most of the soils. In one soil it is low and in another 


it is low to moderate. The surface layer is neutral or 
slightly acid. 

These soils are used intensively for row crops, and 
they are well suited to this use. Crops respond well to 
good management. Flooding is a hazard, but it does 
not generally make intensive cultivation impractical. 
Wetness is also a hazard. 

These soils can be drained by tile if suitable outlets 
are available. Surface drains improve many low areas. 
Diversions, levees or dikes, and channel improvements 
control flooding and the runoff from higher areas. 
Erosion control practices on the adjoining 8 
reduce siltation and wetness. Artificial drainage im- 
proves timeliness of operations, which is needed to 
maintain good tilth, especially on soils that have a silty 
clay loam surface layer. 

Capability unit 11-3 

This unit consists of nearly level soils on uplands. 
The soils are mainly poorly drained, but one of them is 
poorly drained to very poorly drained. 

The surface layer is mainly silty clay loam but is 
silt loam in some of the soils. Permeability is moderate 
to very slow. Available water capacity is high. Organic 
matter content is high except in one soil where it is 
moderate to high. The surface layer is medium acid to 
mildly alkaline. 

These soils are well suited to row crops if they are 
adequately drained. Crops respond well to good man- 
agement. The soils are wet. Some soils are subject to 
يسام‎ because they receive water from adjoining 
Soils. 

These soils generally are farmed with drier soils. 
Tilth is good but the surface layer puddles if worked 
when wet. Artificial drainage is needed. Restricted 
drainage delays planting and causes crops to mature 
late. Some of the small depressions need shallow sur- 
face ditches to remove excess water. 


Capability unit IIIe—1 


This unit consists of moderately sloping soils on 
uplands and high stream benches. The soils are well 
drained or moderately well drained. 

The surface layer is loam, silt loam, or silty clay 
loam. Permeability is moderate or moderately slow. 
Available water capacity is high. Organic matter con- 
tent is low or moderate. Much organie matter has 
been lost by erosion. The surface layer is neutral to 
medium acid, depending on liming practices. 

These soils are mostly cultivated and used inten- 
sively for row crops. They are moderately well suited 
to this use if erosion is controlled. Many areas of these 
80115 are farmed with less sloping soils. Erosion con- 
trol practices are important in those places. 

In cultivated fields, the soils need to be tilled on the 
contour, stripcropped, or terraced to control erosion 
(fig. 14). Minimum tillage also is used to increase 
water intake and reduce the chances of erosion. Since 
many of these soils have lost as much as half or more 
of the original surface layer by erosion, additions of 
manure and good use of crop residue are needed. 

Erosion control practices adapt well to the contour 
of the landscape on most of these soils, but in the 
northwestern part of the county these soils tend to 
have short, irregular slopes. Practices such as contour 
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Figure 14.—Stripcropping on the contour to help control erosion. This soil is Tama silty clay loam, 5 to 9 percent slopes, moder- 
ately eroded, in capability unit IIIe-1. 


tillage are not easy to use. One practical alternative 
in many places is to farm the soils with adjoining 
strongly sloping or moderately steep soils and use 
them less for row cropping. Minimum tillage can be 
used along with the reduced use of row crops and 
other conservation practices that can be applied. 


Capability unit 1116-2 


This unit consists of moderately sloping, well 
drained or moderately well drained soils on foot slopes 
and alluvial fans. 

The surface layer is loam, silt loam, or silty clay 
loam. Permeability is moderate, and available water 
capacity is high. Organic matter content is high except 
in one soil, where it is low. Typically these soils have 
: " ud acid or medium acid surface layer unless 
imed. 

Most areas of these soils are used for cultivated 
crops, but some of the less accessible areas are in 
pasture or are wooded. The soils are moderately well 
suited to row crops if erosion is controlled. Excess 
runoff from adjoining soils of the uplands flows over 
these soils, causing sheet erosion, rilling and gullying, 
siltation, and wetness. 

Diversion terraces and conservation practices on the 


hillsides help to keep the runoff water off these soils. 
Grassed waterways help to prevent the formation and 
growth of gullies. Contour tillage and other conserva- 
tion practices reduce rilling. 


Capability unit 1ር--3 


This unit consists of strongly sloping, moderately 
well drained and well drained soils on uplands. 

The surface layer is loam, silt loam, or silty clay 
loam. Permeability is moderate or moderately slow. 
Available water capacity is high. Organic matter con- 
tent is low or moderate. These soils generally have lost 
half or more of the original organie matter content by 
erosion. The surface layer ranges from strongly acid 
to neutral in others, depending on liming practices. 

These soils are used mostly for cultivated crops. 
They are moderately well suited to row crops if 
erosion is controlled. Some of the soils that are asso- 
ciated with moderately steep or steep soils are left in 
pasture or trees. 

Terraces can be used to control erosion. They are 
less well adapted to these soils than to less sloping 
soils, and they are difficult to build. They need to be 
Spaced fairly close together. Commonly there are 
numerous drainageways on the hillside in this unit, 
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and they complicate the installation of terraces. Con- 
tour tillage stripcropping, and minimum tillage that 
leaves 3 good cover of mulch also help to control 
erosion. 


Capability unit IIIe—4 


This unit consists of gently sloping and moderately 
sloping, well drained to somewhat excessively drained 
Soils on stream benches and uplands. 

The surface layer is fine sandy loam. Permeability 
is moderately rapid to rapid. Available water capacity 
is moderate. Organic matter content is moderate. 
n the surface layer is medium acid unless 
limed. 

These soils are mainly used for cultivated crops. 
They are moderately well suited to row crops. Erosion, 
soil blowing, and droughtiness are hazards. Rodent 
activity is a problem in places, especially where the 
soil is left in meadow for several years. 

This soil is difficult to terrace because of the high 
content of sand and the topography. Contour tillage, 
stripcropping, and fillage methods that leave mulch 
on the surface are alternatives to terracing. Good use 
of crop residue and manure helps to control erosion 
and soil blowing and helps to conserve moisture. 


Capability unit IIIw-—-1 


This unit consists of nearly level soils on bottom 
lands. These soils are moderately well drained to very 
poorly drained. The surface layer ranges from silt 
loam to silty clay. In this unit there are also soils that 
are too variable to be mapped as a soil series. In some 
areas sandy soils are somewhat excessively drained. 
Properties vary considerably from place to place. 

Permeability ranges from moderate to very slow. 
Available water capacity is high or moderate. Organic 
matter content is low to high. The surface layer gen- 
erally is neutral or slightly acid. The permeability in 
some sandy soils is moderately rapid, and the available 
water capacity is low. 

Some areas of these soils are used for cultivated 
crops. Other areas are in pasture or are wooded. These 
soils are moderately well suited to row crops if drain- 
age is adequate and flooding is controlled. The hazard 
of flooding is severe. Wetness also is 3 hazard. Many 
areas have old channels and swales that pond water 
for long periods. Soils that have moderately fine tex- 
ture or fine texture in the surface layer have 8 narrow 
range of moisture content in which the soils can be 
worked, so maintaining good tilth is difficult. 

Levees or other flood control measures are needed 
if these soils are used for cultivated crops. Land- 
smoothing can eliminate swales and depressions. Arti- 
ficial drainage is important, especial on the very 
poorly drained soils. Tile does not function well in the 
very poorly drained soils. Adequate outlets are un- 
available in many areas. Drainage ditehes are com- 
monly used. Artificial drainage helps make field 
operations timely. However, maintaining good tilth on 
the clayey soils is difficult, even if drainage is ade- 
quate. Plowing is often in fall. Freezing and thawing 
improves the workability of the soils, but the fall- 
plowed soils are susceptible to soil blowing. 


Capability unit 111-2 

This unit consists of nearly level, poorly drained 
and very poorly drained soils in depressional areas on 
the uplands, low stream benches, or bottom lands. 

The surface layer is silt loam. Permeability is slow 
or very slow. Available water capacity is high. Or- 
ganic matter content is moderate or high. The surface 
layer typically is neutral, depending on liming prac- 
tices. 

Individual areas of these soils are small and are 
surrounded by nearly level soils that are well suited 
to row crops. These soils are farmed with the sur- 
rounding soils and are used intensively for row crops. 
They are only moderately well suited to row crops. 
Wetness is a hazard. Runoff from adjoining soils col- 
lects on these soils, causing them to pond for as long 
as a week or more, especially during the spring. 

Because they are wet, these soils must be avoided 
when fieldwork is done. Crops drown out in some 
years. Deep cuts in the adjoining soils are needed to 
get suitable outlets for artificial drainage. The clayey 
subsoil reduces the effectiveness of tile drains, but 
they are used in places. Ditches are also used. Drain- 
age is important to eliminate the small wet areas that 
hinder farm operations on the adjoining soils. 


Capability unit IVe-1 


This unit consists of strongly sloping and moder- 
ately steep soils on uplands. The soils are moderately 
well drained or well drained. 

The surface layer is loam or silt loam except in one 
soil, where it is silty clay loam. Permeability is mod- 
erate or moderately slow. Available water capacity is 
high. Organic matter content is low or moderate. Most 
soils have lost about half of the original organic mat- 
ter by erosion. The surface layer is neutral to strongly 
acid, depending on liming practices. 

These soils are used for cultivated crops, hay, and 
pasture. À few areas are wooded. The soils are not 
well suited to cultivated crops, but row crops can be 
grown occasionally if erosion is controlled. Sheet 
erosion and, in places, gully erosion are hazards. 

Terraces are hard to build on most areas of these 
soils because of their slopes. Contour tillage, strip- 
cropping, and tillage methods that leave a muleh on the 
surface are alternatives to terraces (fig. 15). Farm 
machinery can be used on these soils. Fertilization, 
reseeding, and other practices help to produce good 
quality hay and pasture. 


Capability unit IVe—2 


This unit consists of strongly sloping soils on up- 
lands or on remnants of high stream benches. They 
are poorly drained, somewhat poorly drained, moder- 
ately well drained, or well drained. 

The surface layer is loam, clay loam, or silty clay 
loam. Permeability is moderate to very slow. Available 
water capacity is moderate or high. Organie matter 
content ranges from low or very low to high, depending 
on the amount of erosion that has occurred. Typically, 
the surface layer is medium acid, slightly acid, or 
neutral, depending on liming practices. 

These soils are used for cultivated crops, hay, and 
pasture. They are not well suited to row crops, but 
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Figure 15.—Stripcropping on side slopes to help control erosion and reduce runoff. The soil is Gara loam, 9 to 14 percent slopes, 
moderately eroded, in capability unit IVe-1. 


they can be planted occasionally if the hazards of wet- 
ness and erosion are controlled. Maintaining good tilth 
is à concern. These soils have a subsoil that is unfavor- 
able for plant growth. Most are too clayey. Erosion is 
a serious hazard because it brings unfavorable ma- 
terial closer to the surface. 

Terraces are not well suited to these soils because 
of the unfavorable subsoil and the slopes. Contour 
tillage, stripcropping, and tillage methods that leave 
muleh on the surface are alternatives to terraces. 
Wetness is caused by lateral movement of water down- 
slope along the top of the clayey subsoil. Interceptor 
tile ean be placed upslope to reduce this problem. 
Timely field operations are important to help to main- 
tain good tilth. 

These soils generally are associated with moderately 
Steep or steep soils. They are commonly left in perma- 
nent pasture with those soils. 


Capability unit IVe-3 
This unit consists of strongly sloping, moderately 
well drained and well drained soils on uplands. 
The surface layer is silt loam or silty clay loam. 


Permeability is moderate or moderately slow. Available 
water capacity is high. Organic matter content is low. 


The surface layer ranges from strongly acid to neu- 
tral, depending on liming practices. 

The soils in this unit are mainly used for cultivated 
crops. Some areas have been changed to hayland or 
pasture. The soils are not well suited to cultivated 
crops but can be planted to row crops occasionally if 
erosion is controlled. Because much of the original 
surface layer and its organic matter has been lost by 
erosion, maintaining good tilth is à concern. 

Terraces can be used on these soils, but they are not 
well suited. Slopes are steeper than desirable, and the 
low organic matter content restricts plant growth, 
especially in terrace channels. Contour tillage, strip- 
cropping, and tillage methods that leave mulch on the 
surface are alternatives to terraces. Good use of crop 
residue and manure helps to improve tilth. 

In many places these soils are associated with mod- 
erately steep or steep soils. Some areas are managed 
with those soils and are left in hay or pasture. 


Capability unit IVe-4 


Dickinson fine sandy loam, 9 to 14 percent slopes, is 
the only soil in this capability unit. This soil is strongly 
sloping and is well drained to somewhat excessively 
drained. It is on stream benches and uplands. 
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The surface layer is fine sandy loam. Permeability 
is moderately rapid. Available water capacity is mod- 
erate. Organic matter content is moderate. Typically, 
the surface layer is medium acid unless limed. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is not well suited to cultivated crops, but row 
crops can be grown occasionally if erosion is controlled. 
Water erosion, soil blowing, and droughtiness are haz- 
ards. Rodent activity is a concern in places, especially 
where the soil is left in meadow for several years. 

This soil is difficult to terrace because of the high 
content of sand and the topography. Contour tillage, 
stripcropping, and tillage methods that leave mulch 
on the surface are alternatives to terracing. Good use 
of crop residue and manure helps to control erosion 
and soil blowing and conserve moisture. 

Capability unit IVs-1 

This unit consists of nearly level to moderately 
sloping, excessively drained soils on uplands and 
stream benches. 

The surface layer is loamy fine sand. Permeability 
is rapid. Available water capacity is low. Organie mat- 
ter content is low or very low. The surface layer is 
slightly acid or medium acid unless limed. 

These soils are used for cultivated crops, hay, or 
pasture. À few areas are wooded. The soils are not 
well suited to cultivated crops, but row crops can be 
grown occasionally. Droughtiness, erosion, and soil 
blowing are hazards. Blowing sand is likely to damage 
newly seeded crops on these and adjacent soils. 

Good use of crop residue and manure help to reduce 
erosion and soil blowing and conserve moisture. Farm- 
ing operations should be on the contour on the sloping 
soils. Stripcropping is used in places. Terraces normally 
are not used because of the high content of sand in 
these soils. Selection of crops and grasses that are well 
adapted to these soils is important. 

Capability unit 1۷۷-1 

Clarinda silty clay loam, 5 to 9 percent slopes, mod- 
erately eroded, is the only soil in this capability unit. 
This soil is moderately sloping and is poorly drained. It 
is on uplands. 

The surface layer is silty clay loam. Permeability is 
very slow. Available water capacity is high. Typically, 
the organic matter content is moderate, depending on 
the amount of erosion that has occurred. The surface 
layer is slightly acid or neutral. 

This soil is used for cultivated crops, hay, and pas- 
ture. It is not well suited to cultivated crops, but row 
erops ean be grown occasionally if the wetness and 
erosion are controlled. Erosion is an especially serious 
concern, because it brings the clayey subsoil closer to 
the surface. Maintaining good tilth is difficult because 
this soil is wet. 

Wetness is caused mainly by the lateral flow of 
water downslope along the top of the clayey subsoil. 
Interceptor tile can be placed upslope to reduce the 
flow. Terraces are not well suited because of the clayey 
subsoil. This soil normally is in narrow bands, how- 
ever, so it is possible in many places to space terraces 
and leave the bands of this soil between the terraces. 
Timely field operations are important in maintaining 


good tilth, especially if drainage is not adequate. Water 
tolerant grasses and legumes are suited to this soil. 
Capability unit ۷۷۳-1 

This unit consists of nearly level and gently sloping, 
somewhat poorly drained and poorly drained soils on 
bottom lands and foot slopes. The unit also includes 
Soils that are too mixed to be mapped as soil series. 
Soil properties vary widely from place to place in those 
areas. 

The surface layer is dominantly silty clay loam and 
silt loam, but sandy loam and loam are also common. 
Permeability is moderate or moderately slow. Avail- 
able water capacity is high. Organic matter content is 
moderate or high. Typically, the surface layer is 
slightly acid or neutral. Some sandy soils in this unit 
have low available water capacity and organic matter 
content. 

Most of this unit is in trees or is wooded. In most 
places it is not suited to cultivated crops because of 
the severe limitations. Flooding is common to very 
frequent, and most areas are dissected by old channels 
or swales. 

Use of these soils for cultivated crops generally re- 
quires levees or other flood control methods. Land 
smoothing and filling of gullies or channels are also 
important. These soils are suited to row crops if the 
limitations are overcome. Artificial drainage is bene- 
fieial on some of the soils. Tile systems are suitable if 
outlets are available. Some of the sandy soils tend to 
be droughty. Management is limited by the flooding 
where these soils are left in pasture or trees. Some 
of the areas are not readily accessible to farm equip- 
ment. 

Capability unit ኝ16-1 

This unit consists of moderately steep and steep, 
moderately well drained, well drained, and somewhat 
excessively drained soils on uplands. 

The surface layer is loam or silt loam. The perme- 
ability is moderate or moderately slow. The available 
water capacity is high. The organic matter content 
ranges from very low to moderate. Surface reaction is 
neutral or slightly acid. 

These soils generally are wooded or are in pasture. 
They are well suited to hay, pasture, or woodland. 
They also provide excellent habitat for wildlife. These 
soils have a number of suitable sites for ponds that 
provide water for livestock. Erosion is a hazard. Con- 
trol of grazing is needed to prevent serious damage to 
vegetation. Wooded areas also need to be protected 
from grazing. Diversion terraces near the base of these 
soils help protect soils downslope from runoff. 

Capability unit VIe—2 

This unit consists mainly of moderately steep, mod- 
erately well drained, well drained, and somewhat poorly 
drained soils on uplands. One soil is strongly sloping. 

The surface layer is silt loam, loam, or clay loam. 
Permeability is moderately slow, slow, or very slow. In 
most of the soils, the available water capacity is high. 
In a few of the soils it is low to moderate. Organic 
matter content ranges from low to moderate. Typically, 
surface reaction is neutral or slightly acid. 
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Most of these soils are in pasture (fig. 16) or are 
wooded, and they are well suited to these uses. Farm 
machinery can be used on most areas of these soils. 
Hay can also be grown. Erosion is a serious hazard. 
Wetness is a hazard on many of the soils. Gullies are 
common. 

An occasional crop of corn as the first step in 
renovating hayland or pasture is suitable on these 
soils if erosion is controlled. Contour tillage, strip- 
cropping, and practices that leave a mulch on the sur- 
face can be used to control erosion. Terraces are not 
well suited because of the steep slopes and clayey sub- 
soil of many of these soils. Wetness is caused by the 
lateral movement of water downslope along the top of 
the clayey subsoil. If farm machinery is to be used 
frequently, interceptor tile upslope will help to dry 
these soils and make timely operations easier. 

Where these soils are used for pasture or trees, 
را‎ of grazing is important in maintaining good 
stands. 


Capability unit VIs-1 


This unit consists of strongly sloping and moderately 
Steep soils on the uplands. These soils are excessively 
drained. 

The surface layer is loamy fine sand. Permeability 
is rapid or very rapid. Available water capacity is low. 
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Figure 16.—An area of Lindley loam, 14 to 18 percent slopes; 
in foreground in pasture. This soil is in capability unit VIe-2. 


Organie matter content is low or very low. Surface 
reaction is slightly acid or medium acid. 

The soils of this unit are mainly used for pasture. A 
few areas are wooded, These soils are suited to hay, 
pasture, or woodland. They are droughty and are sus- 
ceptible to erosion and soil blowing. Farm machinery 
can be used to establish hay or to renovate pastures. 
It is important to keep a good cover on these soils to 
help to conserve moisture and to control erosion and 
soil blowing. Controlling grazing is essential. 


Capability unit VIIe-1 


This unit consists of moderately steep, steep, and 
very steep soils on the uplands. These soils are mod- 
erately well drained, well drained, and somewhat poorly 
drained. 

The surface layer is silt loam, loam, and clay loam. 
Permeability ranges from moderate to very slow. 
Available water capacity is high in most of the soils, 
but it is low in one of the soils. Organic matter content 
ranges from moderately low to very low. The surface 
layer typically is neutral or slightly acid. 

These soils are used for pasture and trees. À few 
areas are used for recreation and wildlife habitat. 

Erosion is a hazard. Gullies are common. One of 
these soils tends to be wet because of lateral flow of 
water downslope along the top of the clayey subsoil. 

Grazing needs to be controlled to assure permanent 
cover of vegetation. Some areas can be planted to 
trees, In other areas, however, it is difficult to establish 
trees because of steep slope. Renovated areas need to 
be fenced to protect them from overgrazing. 


Capability unit VIIs-1 


This unit consists of moderately steep, steep, and 
very steep, well drained and excessively drained soils 
on the uplands. 

The surface layer is silt loam or loamy fine sand. 
Permeability of the sandy soils is rapid and of the 
silty soils is moderate. Available water capacity is low 
in the sandy soils and high in the silty soils. Organic 
matter content is very low or low. Typically, the sur- 
face layer is medium acid or slightly acid. 

Most areas are in permanent pasture or trees, to 
which the soils are well suited. Erosion and droughti- 
ness are hazards. 

Controlling grazing is important on these soils. In 
some areas machinery can be used to renovate pasture 
or to plant trees, but many areas are too steep. These 
soils are suitable for recreation and for wildlife habitat. 


Capability unit VIIw-1 


Marsh is the only mapping unit in this capability 
unit. It consists of very wet areas and areas that are 
under water most of the year. 

Marsh has little or no value for farming. Áreas are 
mainly in low places and lack suitable outlets for drain- 
age. Some areas could be reclaimed for pasture or 
cultivated crops if the water level could be controlled. 

Marsh is well suited to wildlife habitat. Plants that 
tolerate wetness grow well in the marshy areas. Water- 
fowl, fur-bearing animals, and other wildlife find cover, 
food, and nesting places in and around the areas. 
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Environmental plantings 


In table 3 the three environmental planting groups 
in Jasper County are defined and the trees and shrubs 
suitable for each group are listed. 

Some suggested tree and shrub species are given for 
each group for the following uses: shade trees, street 
trees, hedges and screens, woodland plantings, wind- 
break plantings, and wildlife plantings. The lists are 
not intended to be complete, and the plants are not 
listed in any particular order. Individual taste and the 
mu t specialists will determine which species will 

e used. 


Wildlife habitat? 


Wildlife is à product of the soil. There is a direct 
relationship between soil fertility and the kinds and 
numbers of wildlife in a given area. Other character- 
istics of the soil such as slope, permeability, and drain- 
age also affect wildlife habitat. All of these factors are 
important in developing shallow water areas for water- 
fowl and constructing ponds for fish. All qualities of 
the soil help to determine the potential of land for 
developing the various types of wildlife habitat. 

In Jasper County many factors affect development 
of wildlife habitat and the resulting wildlife popula- 
tions. In intensively farmed areas personal preferences 
mainly determine the types of crops planted and other 
uses of the land. The resulting type of vegetation 
(habitat) or lack of it determines the kinds of wildlife 
that will inhabit the area. 

Wildlife generally requires three things from the 
habitat for survival: (1) food, (2) cover for protec- 
tion from enemies and weather, and (3) a suitable site 
to produce young. Fortunately, most farm crops pro- 
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Environmental planting group 
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Group 1: 


Well drained to somewhat poorly drained soils; mostly high or 
moderate available water capacity and moderately fine textured 


or medium textured surface layer. 


Group 2: 


Poorly drained and very poorly drained soils; mostly high available 
ium textured or moderately fine textured 


water capacity and me 
surface layer. 


Group 3: 


Excessively drained soils; low available water capacity and coarse 


textured surface layer. 


1 Not well suited to very poorly drained soils. 


vide food, cover, or a place to produce young for some 
type of wildlife. Sometimes proper habitat is not 
enough. Other factors such as disease, extreme 
weather conditions, predation, and hunting pressure 
affect wildlife populations; therefore, good wildlife 
habitat is not a guarantee of abundant wildlife popu- 
lations. 

Table 4 shows the potential of each soil in Jasper 
County to produce seven habitat elements: grain and 
seed crops, grasses and legumes, wild herbaceous 
plants, hardwood trees and shrubs, coniferous trees 
and shrubs, wetland plants, and shallow water areas. 

Grain and seed crops include corn, oats, soybeans, 
barley, and rye. These plants provide food for many 
kinds of wildlife. 

Grasses and legumes include bromegrass, switch- 
grass, indiangrass, big bluestem, alfalfa, red clover, 
and wild sweetclover. Such vegetation is important for 
nesting birds, especially pheasants, and provides cover 
for small mammals. 

Wild herbaceous plants provide both food and cover 
for many forms of wildlife. Examples of these plants 
a goldenrod, sunflower, pigweed, dock, and rag- 
weed. 

Hardwood trees and shrubs lose their leaves each 
winter. Examples include oak, maple, elm, basswood, 
walnut, hickory, honeysuckle, dogwood, and ninebark. 
Their leaves, buds, or seeds provide important food for 
squirrels, deer, and birds. 

Coniferous trees and shrubs retain their leaves 
throughout the year. These include eastern white pine, 
eastern red cedar, Austrian pine, Norway spruce, 
Scotch pine, jack pine, and Pfitzer juniper. These 
plants furnish important winter cover for birds and 
mammals. 

Wetland plants include smartweed, bulrush, cattail, 
and arrowhead. These plants provide both food and 
cover for the many kinds of waterfowl and fur-bearing 
mammals. 


TABLE 3.—Environmental planting groups of 


Shade trees Street trees 


Green ash, hackberry, pin 


American basswood, honey 
oak, sugar maple. 


locust, green ash, hack- 
berry, sugar maple, 
silver maple. 


Hackberry, sycamore, 
green ash. 


Silver maple, hackberry, 
sycamore, green ash. 


Scarlet oak, bur oak, Hackberry, green ash _____ 
hackberry, green ash, 


silver maple. 
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Shallow water areas refers to the capacity of a soil 
to hold water for water areas with a maximum depth 
of five feet. 

The soils in table 4 are rated on the basis of good, 
fair, poor, or very poor. Generally, soils producing the 
most abundant crop of grain, grass, or legume or 
providing the best conditions for growing conifers, 
hardwoods, wild herbaceous plants, wetland plants or 
for holding water for impoundment would also be 
rated good. 

Artificially drained soils can produce different vege- 
tation than soils that are naturally poorly drained. 
Artificially drained soils in Jasper County are used to 
produce grain and seed crops or grasses and legumes. 
Therefore, poorly drained soils in table 4 rated for 
these two habitat elements are given a dual rating for 
drained and undrained conditions, respectively. 

In table 4, various combinations of habitat elements 
are evaluated for their potential to develop habitat for 
three general types of wildlife: Open-land, woodland, 
and wetland. 

Open-land wildlife include the birds and mammals 
of croplands, pastures, meadows, road ditches, rail- 
road rights-of-way, and unused areas overgrown with 
grasses, forbs, and shrubs. Open-land wildlife in Jas- 
per County include bobwhite, quail, pheasant, meadow- 
lark, cottontail rabbit, red fox, coyote, badger, and 
woodchuck. Much of the open-land wildlife habitat is 
in the Tama-Killduff-Muscatine, Otley-Mahaska, and 
Downs-Tama-Shelby associations, 

Woodland wildlife inhabit areas containing hard- 
wood trees, shrubs, or coniferous trees. These areas 
are mainly in the Ladoga-Gara and Sparta-Chelsea- 
Dickinson associations in Jasper County. Examples of 
this wildlife are fox squirrels, raccoon, woodpecker, 
and white-tailed deer. 

Wetland wildlife mostly occupy the many ponds and 
streams; few natural wetland areas remain in Jasper 
County. Examples of wetland wildlife are the many 


soils and suited trees and shrubs for plantings 


Hedges and screens Woodland plantings 


Lilac, American cranberry- 


Eastern white pine, red pine, 
bush, Tatarian honeysuckle, 


Norway spruce, Scotch pine, 


species of waterfowl, shore birds, mink, muskrat, and 
beaver. 

There is a great diversity of fish and wildlife in 
Jasper County and proper planning can improve the 
quality of this wildlife by providing or improving 
habitat. Planning assistance can be obtained from local 
representatives of the Iowa Conservation Commission 
and the Jasper County Soil Conservation District. 


Recreational development 


Knowledge of soils is necessary in planning, de- 
veloping, and maintaining areas used for recreation. 
In table 5 the soils of Jasper County are rated accord- 
ing to limitations that affect their suitability for camp 
areas, playgrounds, picnic areas, and paths and trails. 

In table 5 the soils are rated as having slight, mod- 
erate, or severe limitations for the specified uses. For 
all of these ratings, it is assumed that a good cover of 
vegetation can be established and maintained. A limi- 
tation of slight means that soil properties are generally 
favorable and limitations are so minor that they easily 
can be overcome. A moderate limitation can be over- 
come or modified by planning, by design, or by special 
maintenance. A severe limitation means that costly 
soil reclamation, special design, intense maintenance, 
or a combination of these, is required. 

Camp areas are used intensively for tents and small 
camp trailers and the accompanying activities of out- 
door living. Little preparation of the site is required, 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic 
and limited vehicular traffic. The best soils have mild 
slopes, good drainage, and a surface free of rocks and 
coarse fragments; they are not subject to flooding 
during periods of heavy use; and their surface is firm 
after rain but not dusty when dry. 

Picnic areas are attractive natural or landscaped 
tracts that carry heavy foot traffie. Most of the ve- 


Windbreak plantings Wildlife plantings 


Eastern white pine, red pine, | Blackhaw, lilae, gray dogwood, 


silky dogwood, arrowwood 
viburnum, hawthorn. 


Northern whitecedar, silky 
dogwood, American cran- 
berrybush, Lombardy 
poplar. 


Eastern redcedar, Russian- 
olive, honeysuckle, lilac, 
Siberian peashrub. 


white spruce, European 
larch, blaek walnut, sugar 
maple, selected poplars. 


Eastern cottonwood 


Eastern white pine, Scoteh 
pine, European larch, 
eastern redcedar. 


Colorado blue spruce, 
Norway spruce, Scotch pine, 
white spruce, European 
larch, eastern redcedar, 
green ash, hackberry, 
eastern cottonwood, Douglas 
fir, Tatarian honeysuckle, 
pin oak, Russian-olive, silver 
maple, lilac. 


Silver maple, selected poplars, 


laurel willow, sycamore, 
green ash, hackberry, 
northern whitecedar,* 
eastern redcedar,; white 
spruce, Norway spruce.* 


Red pine, eastern white pine, 


Scotch pine, eastern red- 
cedar, green ash, hackberry, 
Siberian peashrub. 


alternate-leaf dogwood, 
autumn-olive, Tatarian 
honeysuckle, midwest 

Manchurian crabapple. 


Red-osier dogwood, eastern 
redcedar, northern white- 
cedar, silky dogwood, 
American cranberrybush. 


Blackhaw, lilac, gray dogwood, 
alternate-leaf dogwood, 
autumn-olive. 
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TABLE 4.—Potential of the 


Elements of wildlife habitat 


Soil series and map symbols 


Grain and Grasses and Wild herbaceous Hardwood trees and 
Seed crops + legumes + 


Ackmore: 
2330. —— —! P ید سس‎ — 


Alluvial land, channeled: C315 _________ 
Alluvial land-Nodaway complex: 
Armstrong: 792D2 --------------------- 
Atterberry: 291: ይይይ ከ L... 


Coland: 135, ۱358 ساب سب سس ل‎ Good to fair Good to fair 
Colo: 133+, 133 ------------------------ Good to fair Good to fair 
Dickinson: 175B, 175C, 175D ___ سس سا سا‎ 

Downs: 


162. |628.. 1028: se enn 
162C2, ۲۱۵2۵, 16202, 162E2 سس ہے‎ 


Inge" —ÁÀ————— 


17962; 179 دك سے عو‎ ee ይይ Very poor 
و می‎ 0 Fair 
993E2, 99353 |. باب‎ LLL LLL LLL LL መመ መመመ መመ መ Very poor 


JASPER COUNTY, IOWA 
soils for wildlife habitat 
Elements of wildlife habitat-—Cont. 


Coniferous trees 


and shrubs Wetland plants Shallow water areas Open-land * Woodland Wetland 
Fair... ہی‎ Good __--_-------- Good ------------- 7-0 Good. e ملا‎ Good 
Faire Good سا بات ك0 ٍ ٭‎ Good ____ 700 Good lel 0 Good ------------- Good 
Poor سے‎ ር Good ------------- Good ست‎ LLL سح‎ Poor ------------- Wait’ ==. ጋ Good 
Good. 0 27 Very poor -------- Very poor --------- Good u Good. سب دیب‎ Very poor 
Poor =... Good __---------~- Fair __-_--___-___- Falso ag Good .... Fair. 
Falf اب و سے بے‎ Good سس سس‎ Faite 2. Fair ==. Good ss Fair 
Good 2 Very poor -------- Very poor --------- Good -- سس‎ Good ሸም ጅምርም ን Very poor 
Good ------------- EAT === 1 Poor መመመ Good سس‎ Good _____________ Very poor 
Fait 2-22 Very poor لد‎ Very poor Very poor 
0 Very poor -------- Very poor Very poor 
Good ------------- Poor = لس‎ Very poor Very poor 
Poor ==... من ناس‎ Good -----------—- Good سس‎ Good 
Good _------------ Very poor -------- Very poor Very poor. 
Good — Very poor -------- Very poor Very poor. 
Poor ےم تھے ہے‎ Good سس‎ 下 Fair 
Very poor. 
Very poor. 
Very poor. 
Very poor. 
Good ماب‎ u ساب ساب‎ Poor aia hs ۳۵۵۴ rs == Good ais as Good 2. بات سا‎ Poor. 
Good. مس سیب سس ہے‎ Poor تب خضت‎ as تست‎ Very poor -------- Good _.----------- Good --------=---- Very poor. 
Good __----------- Very poor -------- Very poor -------- Good __----------- Good... Very poor. 
Good ~_----------- Very poor -------- Very poor -------- Fair is Good. =... Very poor. 
Good 2... Very poor -------- Very poor -------- Good ------------- Good ets Very poor. 
POOF یت‎ us መ= Good 2. Good _------------- Good to fair _______ Pair تتسد ی سیب شبات ہے‎ Good. 
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TABLE 4.—Potential of the soils 


Elements of wildlife habitat 


Soil series and map symbols 


Grain and Grasses and Wild herbaceous Hardwood trees and 
seed crops? legumes * plants shrubs 
Garwin 
VG) eo ی‎ MEME Good to fair _____ Good to fair ------ Good .. سس باس‎ Fair ___ سس سس سے‎ 
۰۰۷ ሚሚ Good to fair ------ Good to fair ______ Good سس سے‎ Fair. no 
Hayden . 
168E2，168F ——— — سد سے سات ت‎ Poor: ===. መመ Fair ==: Good ------------- Good 60 
16802. ረ... 2 Very poor -------- Poor مد سے سے‎ Good لس سسسب‎ Good سل‎ 
Judson: 8, 70 Good ..........-..------------= Good 2" Good: ٗ 0 Good سس‎ 
Kennebec: 212 ------------------------ Good ____________. GOO iia Good سس ده ےا کے‎ Good ~-_--________ 
Killduff : 
20C2,20D2 بات بح اه بات ند ابیت‎ መ አውመ መመ 和 jj Good ===" Good ------------- Good ------------- 
208597 ی‎ POOP? ی سی‎ Good ___ سد‎ Good ==: "2 Good ......ኙ..ሬሬ==ሬ=== 
Ladoga 
TOB ے کت ت ا ساس ی‎ MS RU E Good . ___ Good ____ , , , 7, Good ___ -- Good سس سم‎ 
7662,2602 መሙ መረ Fair 0 Good ------------- Good 06ص‎ Good ------------- 
Lamoni 
8220207 REOR قور‎ መፍ iii Wait ==. Good = 2642-425 سس‎ Good... Good ........ሬራ==ሬ===-= 
822E2 e ርር S eL መመ عم‎ Poor... Fair = Good aa Good ___ 
Lawler: 226, 225 سس سے‎ L2 መ መሥ Fait 9ص‎ 9 Good ماش بت‎ L uu بت بای‎ Good =. Good لس‎ 
Lester 
رر‎ See ت سب ات عبات ات‎ en Good: سے‎ Good. == Good ________._ Good ------------- 
235C2, 236D2 ረረ. መመመ: Fait 二 Good . ل‎ Good ------------- Good ------------- 
Lindley: 
BÊ. e ۶ 0 9, 0ی‎ Poor z------------ Pal as መመመሙ Good سم سا ساب سس‎ Good ........=.--=--==== 
55E3, BF, ۱۵5 ۵ 87 Very poor -------- Poor =... Good _------------ Good __.__ 
Mahaska: 280 7 መ 99ص سا‎ Good ات سس‎ Good ------------- Good ------------- 
Marsh: 354 . ل ات مسق‎ Poor to very poor ..| Poor to very poor --| Poor to very poor -_| Poor to very poor -- 
Martinsburg: 
742B i-o ceret LLLI DU ር. Good سس‎ ኙሙ=====- Good ___________ سا‎ Good لس سس‎ Good لس سس‎ 
703267 m أ 1 کل کے‎ Fair መመመ መመ መመመ Good مامت‎ 7 Good ------------- Good _------------ 
Muscatine: 119 u Good ------------- Good 二- Good سس‎ Good ------------- 
Mystic: 
Mapped in complex with Caleb soils. 
Nevin: 88. -ace Good ------------- Good _------------- Good. 9 Good =... اس‎ 
Nicollet: 55 |... LL ل‎ Good -~------------ Good _------------ Good =... Good سس‎ 
Nira: 
Lynn cR Good سا سب‎ Good. ندب‎ 0.2) Good. e Good 9 
57002, 570D2 coe ea Se اتب مم‎ Fan < ات‎ Good — =) Good ___. ll. Good ......ሥ..... ====== 
Nodaway: 220 یییَییییایپبپی‎ መመመ መመመ መመመ Good تست اسب‎ Good _------------- Good سس سس‎ Good ل سس‎ 
Olmitz 
273 e eene [1 1 1 tam m ር. Good ~-----.------ Good iiss Good __----------- Good _____________ 
273 o መ መሬ... መ 了 Good ------------- Good =... سس‎ Good = 
Otley 
2818. Ls crece وص می و ی‎ Good ___ === Good ~-.---------- Good _------------ Good ------------- 
27851027 امات شاب سا بے پت‎ e ከ عت دحي‎ > 下 Good ------------- Good _------------ Good ==." 
281102 سه ع بات ت ساب ی معي‎ a EAE ai Good ............----=====- Good . سا‎ Good ______ __ 
Port Byron: 
620C2, 620D2, 620E2 iiin Mair? ረ... Good _------------- Good سس ما مات سس‎ Good... cd 
620F2 መመከር یی‎ AEST Poor ۱, ات سب یدید‎ Bair’ اسب یت یب‎ Ra = تا‎ Good ------------- 
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for wildlife habitat —Continued 


Elements of wildlife habitat—Cont. 


prc rus ae Wetland plants Shallow water areas Open-land + Woodland Wetland 
Poor === 2 بت یت‎ Good: ==. ok Fani zz 2-2 Good to fair لد‎ Fair سو‎ 
P00? «==... 22 Good... ملد‎ Good ------------- Good to fair ------- Fair. 
Good سس سم ہے‎ Very poor -------- Very poor -------- Fair سس‎ Good ------------- Very poor. 
Good _-------~----- Very poor -------- ery poor ________ Poor ........=ጮ=--===ሙ== Good 0 Very poor. 
Good. 2. .- Poor መ Very poor ....=-=--- Good 706070020 Good 2222 2. Very poor. 
Good ~------------ Good ------------- Fair ss seu vire Good === Good ------------- 
Good ~----------—- Very poor -—------ Very poor —------- Good ----------—-- Good +000 Very poor. 
Good ------------- Very poor -------- Very poor -------- 1911 تشه سیم‎ 355 Good ------------- Very poor. 
Good = Poor’ — —— Very poor سب‎ Good =u s === Good ~------------ Very poor. 
GOO aaah Very poor -------- Very poor -------- Good 20 توت دي‎ Good 2 Very poor. 
GOO #5... Very poor -------- Poor 2 1. Good Lc Good سس تا ات سے‎ Very poor. 
Good... Very poor سس‎ Very poor -------- Fait aaa BAR Very poor. 
ER Falr መመ መመ መመመ Very poor -----—-- Good = Good سد سے‎ 
Good .------------ FOO a Very Poor -------- Good سسنيج اد عد نات‎ Good ------------- Very poor. 
Good سس سب‎ ery poor ____ ___ Very poor -~~----- Good سس سے سے‎ Good سے‎ Very poor. 
Good ------------- Very poor -------- Very poor ... -- Fair سا‎ Good. نام نت نیت‎ a Very poor. 
Good ییاد بت ياست‎ Very poor -------- Very poor سس‎ Poor —~-----_----__ Good --------——--- Very poor. 
Pair 2 ze سپ‎ 1 EAR 22 tose an Fair تب تسیب تاه و‎ መ ۰۰00 Good ------------- 
Poor to very poor --| Good ------------- 人 Poor to very poor..| Very poor -------- 
Good." اس تا‎ Poor 22 2 POOF 2 0 Good =... Good === 
Good asm Poot.--————————— Poor a ua c= مایب‎ Good ~-----------_ Good سے‎ 
下 Malt EEE e Wai? ss Good _------------- Good _------------- 
Good መ መ=መውመ== Fair" Pair سے سے‎ መመ Good 2222... Good سا سا مات سا‎ 
Fair 2 2 መ Fair == Waly سے‎ መመ Good === Good ------------- 
Good! ...2+.-=-=---- POO! وج و انب مب‎ Very poor --------- Good ____ Good..." Very poor. 
Good ais Very poor -------- Very poor --------- Good =. سا‎ Good ات اماب ددم ساب تب‎ Very poor 
Good ------.------ 2-000 WET مت‎ a ہم‎ Good ------------- Good ------------- 
Good ----------——- POOF وی‎ መ መጨመመመ Very poor --------- Good. 222. UZ Good ساب سب باب ساب ہیں‎ Very poor. 
Good سس‎ Poor = =". پر‎ Very poor --------- Good -= 00d se Very poor. 
Good ---....-------------=--=-= POT et Very poor سس‎ Good ......ሬጨዴ=ዴ-ሙ=== Good. Very poor. 
Good وھد ڈو تهب‎ POOF جس سے ےپ باه‎ መመመ Very poor ----_----- Good سس‎ 28 Good ru Very poor. 
Good مسب وم سے‎ Very poor -------- Very poor . Good =. Good) sus) Very poor. 
Good ---—--------- Very poor -------- Very poor -~-------- Good 0 Good ..-- بابد دهم‎ Very poor. 
Good _---_---..___ Very poor سب‎ Very poor --------- Fair 22-2 Good =: Very poor. 
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Soil series and map symbols 


Grain and 
seed crops + 


TABLE 4.—Potential of the soils 


Elements of wildlife habitat 


Wild herbaceous 
plants 


Grasses and Hardwood trees and 


legumes ! 


Shelby: 
24D2, 24 E2 a هط عبت عم هد بت بت وک جح سس تت‎ 
2402 2222 ی‎ ጋ 


Sparta: 4۱8, 4|ር2, 4۱02 --_-____________ 


Sperry: [22 EL 


1208; 112008 ست سس سس تله عدت حك‎ uuu سس‎ መመመ 
120C2, TI20C, 120D2 aaa 


6] 


Tuskeego: 453 --------~-------~---------- 
Wabash: 172 -------------------------- 
Webster: 107 


Fair to poor ------ 
Fair to poor ------ 


Fair to poor ______ 


1 Dual ratings are for drained and undrained conditions. 


hicular traffic, however, is confined to access roads. 
The best soils are firm when wet but not dusty when 
dry, are not subject to flooding during the season of 
use, and do not have slopes or stones that can greatly 
increase the cost of leveling or of building access roads. 

Playgrounds are areas used intensively for baseball, 
football, badminton,.and similar organized games. 
Soils suitable for this use need to withstand intensive 
foot traffic. The best soils have a nearly level surface 
free of coarse fragments and rock outcrops. They have 
good drainage and are not subject to flooding during 
periods of heavy use. Their surface is firm after rain 
but not dusty when dry. If grading and leveling are 
required, depth to rock is important. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should 
require little or no cutting and filling. The best soils 
are at least moderately well drained, are firm when 
wet but not dusty when dry, are flooded not more than 
once during the season of use, have slopes of less than 
15 percent, and have few or no rocks or stones on the 
surface. 

Information in table 5 can be supplemented by ad- 
ditional information in other parts of this survey. For 
example, especially helpful in evaluating sites for 
recreational development are interpretations for septic 
ae fields and for local roads and streets 
in table 7. 


Engineering uses of the soils“ 


This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Among those who can 
benefit from this section are planning commissions, 
town and city managers, land developers, engineers, 
contractors, and farmers. 

Among properties of soils highly important in en- 
gineering are permeability, strength, compaction 
characteristics, soil drainage condition, shrink-swell 
potential, grain size, plasticity, and reaction. Also im- 
portant are depth to the water table, depth to bedrock, 
and slope. These properties, in various degrees and 
combinations, affect construction and maintenance of 
roads, airports, pipelines, foundations for small build- 
ings, irrigation systems, ponds, and small dams, and 
systems for disposal of sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 
cial, and recreational aréas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 


. * VOLNEY SMITH, engineer, Soil Conservation Service, assisted 
in preparation of this section. 
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Wetland plants Shallow water areas‏ اعد یی 
Very poor --------| Very poor _________‏ 090 

-۔-۔۔۔۔۔۔۔ Very poor _______ | Very poor‏ 20 ---.۔.>- - تج 
تب ሚመ Very poor | Very poor‏ 
Eu Very poor --------| Very poor --‏ 

Very poor -________‏ أ Very poor‏ سے ھت سے جات 
سب سب Good _____________| Good‏ اد یی کیت ም ው‏ 
Ses EE EE Very poor ________| Very poor _________‏ 
ሚሚ Very poor --------| Very poor ..-—‏ — 


— —— ።፡። Good -------------| "۳۳ 
Very poor ... Good سس‎ Good, سس ہے‎ 
2 NUT Good -------------| Good LL 
€— a: POOP 2...) "Poor wee መመመ 
ات دعا باه کت‎ Good بل یبن‎ l Good دیدهت‎ | 


Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for con- 
trolling water and conserving soil. 

Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built, for the purpose of pre- 
dicting performance of structures on the same 
or similar kinds of soil in other locations. 
Predict the traffieability of soils for cross- 
country movement of vehicles and construction 
equipment. 

Develop preliminary estimates pertinent to con- 
struction in a particular area. 


7. 


Most of the information in this section is presented 
in tables 6 and 7, which show, respectively, several 
estimated soil properties significant to engineering and 
interpretations for various engineering uses. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpre- 
tations in addition to those given in tables 6 and 7, 
and it also can be used to make other useful maps. 

This information, however, does not eliminate need 
for further investigations at sites selected for engi- 
neering works, especially works that involve heavy 
loads or that require excavations to depths greater 
than those shown in the tables, generally depths 
greater than 6 feet. Also, inspection of sites, especially 
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Kinds of wildlife habitat 


Open-land ? Woodland Wetland 
Good __------____- Good 2. سس‎ Very poor. 
Pair ር... Good -. _ سا‎ Very poor. 
Good ------------- Good ~-~.--------- Very poor. 
Fal 20 Good ፡.....-------ሬ=---- Very poor. 
Poor سے‎ መመመ Fajt 222222320052 Very poor. 
Fair to poor سس‎ 了 Good. 
Ead neus Fan lc vc Very poor. 
Fait rs دم‎ መጀ Fait ع بت‎ ae Very poor. 

Fair. 
Poor. 
Very poor. 
Very poor. 
Very poor. 
Fair to poor _______ FaF 20 Good 
Fair to poor |... Very poor -------- Good 
Good to fair سس‎ IE EEE TREE Good 
Good ____ Good _-_--_____._~ Poor. 
Good to fair ------ Fal?’ a. 2 ۴ Good 


the small ones, is needed because many delineated 
areas of a given soil mapping unit may contain small 
areas of other kinds of soil that have strongly con- 
trasting properties and different suitabilities or limita- 
tions for soil engineering. 

Some of the terms used in this soil survey have 
different meanings in soil science than in engineering. 
The "Glossary" defines many of these terms as they 
are commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified sys- 
tem (2), used by SCS engineers, the Department of 
Defense, and others, and the AASHTO system (1), 
adopted by the American Association of State High- 
way and Transportation Officials. 

The Unified system is used to classify soils according 
to engineering uses for building material or for the 
support of structures other than highways. Soils are 
classified according to particle size distribution, plas- 
ticity index, liquid limit, and organie matter content. 
Soils are grouped into 15 classes. There are eight 
classes of coarse-grained soils that are subdivided on 
the basis of gravel and sand content; these are identi- 
fied as GW, GP, GM, GC, SW, SP, SM, and SC. Six 
classes of fine-grained soils are subdivided on the basis 
of the plasticity index; nonplastic classes are ML, MH, 
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TABLE 5.—Use of soils for recreational development 


Soil series and 
map symbols 
Camp areas 


Ackmore: 
430 Severe: subject to 
flooding; somewhat 


poorly drained. 


Severe: subject to 
flooding; somewhat 
poorly drained and 
poorly drained. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
slow permeability; 
slopes of 9 to 14 per- 
cent; clay loam sur- 
face layer. 


315, C315--| Severe: subject to 
flooding. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
slow permeability; 
slopes of 9 to 14 
percent. 


Moderate: somewhat 
poorly drained. 


Adair: 192D2 


Alluvial land: 


Armstrong: 792D2 


Atterberry: 291 


Severe: very slow per- 
meability; slopes of 9 
to 18 percent. 


Severe: very slow per- 
meability; slopes of 
18 to 40 percent. 


Bolan: 174 ------------| Slight -~-----~------------ 


Severe: poorly drained; 
slow to moderately 
slow permeability; 
occasional flooding; 
silty clay loam sur- 
face layer. 


Bremer: 


Moderate: moderately 
well drained to some- 
what poorly drained; 
moderate to slow per- 
meability; slopes of 
9 to 14 percent. 


Severe: slopes of 14 to 
18 percent; moder- 
ately drained to 
somewhat poorly 
drained. 


507 Severe: poorly 


drained. 


Canisteo: 


Moderate: loamy fine 
sand surface layer. 


Degree of limitation and major features affecting— 


Picnic areas Playgrounds 


Severe: subject to 
flooding; somewhat 
poorly drained. 


Severe: subject to 
flooding; somewhat 
poorly drained. 


Severe: subject to 
flooding; somewhat 
poorly drained and 
poorly drained. 


Severe: subject to 
flooding; somewhat 
poorly drained and 
poorly drained. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
slopes of 9 to 14 per- 
cent; clay loam sur- 


Severe: moderately 
well drained to some- 
what poorly drained; 
slow permeability; 
slopes of 9 to 14 


face layer. percent; clay loam 
surface layer. 
Severe: subject to Severe: subject to 
flooding. flooding. 
Moderate: moderately | Severe: moderately 


well drained to some- 
what poorly drained; 
slow permeability; 


well drained to some- 
what poorly drained; 
slopes of 9 to 14 


percent. slopes of 9 to 14 
percent, 
Moderate: somewhat Moderate: somewhat 


poorly drained. poorly drained. 


Moderate: slopes of 9 
to 18 percent. 


Severe: very slow 
permeability; slopes 
of 9 to 18 percent. 


Severe: slopes of 18 to | Severe: very slow per- 

40 percent. meability; slopes of 18 
to 40 percent. 

Slight መመ መመ: መመ መመመ Slight an 

Severe: poorly drained; | Severe: poorly drained; 


occasional flooding; 


occasional flooding; 
silty clay loam sur- 


slow to moderately 


face layer. slow permeability; 
silty clay loam sur- 
face layer. 
Moderate: moderately | Severe: slopes of 9 to 


well drained to some- 
what poorly drained; 
slopes of 9 to 14 
percent. 


14 percent; moderately 
well drained to some- 
what poorly drained. 


Severe: slopes of 14 to 
18 percent; moderately 
well drained to some- 
what poorly drained. 


Severe: slopes of 14 to 
18 percent; moderately 
well drained to 
somewhat poorly 


drained. 

Severe: poorly Severe: poorly 
drained. drained. 

Moderate: loamy fine Severe: slopes of 2 to 


sand surface layer. 9 percent; loamy fine 


sand surface layer. 


Paths and trails 


Moderate: somewhat 
poorly drained; sub- 
ject to flooding. 


Severe: subject to 
flooding; poorly 
drained and some- 
what poorly drained. 


Moderate: moder- 
ately well drained 
to somewhat poorly 
drained; clay loam 
surface layer. 


Moderate: subject to 
flooding. 
Moderate: moder- 


ately well drained to 
somewhat poorly 
drained. 


Moderate: somewhat 
poorly drained. 


Moderate: slopes of 
9 to 18 percent. 


Severe: slopes of 18 
to 40 percent. 


Slight. 


Severe: poorly 
drained; occasional 
flooding; silty clay 
loam surface layer. 


Moderate: moderately 
well drained to some- 
what poorly drained. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
slopes of 14 to 18 
percent.. 


Severe: poorly 
drained. 
Moderate: loamy fine 


sand surface layer. 
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TABLE 5.—Use of soils for recreational development—Continued 


Soil series and 
map symbols 
Camp areas 


二 Moderate: slopes of 9 
to 14 percent; loamy 
fine sand surface 
layer. 

636 ደ SES Severe: slopes of 14 to 
25 percent. 

2935 نبت عع‎ te مح‎ Severe: Slopes of 25 to 
40 percent， 

Clarinda: 22202, 22202 __| Severe: poorly 
drained; very slow 
permeability; 
slopes of 5 to 14 
percent. 

Clarion: 

1386. 2:40 0 Slight: slopes of 2 to 8 
percent. 

OC —Á— Slight: slopes of 5 to 9 
percent. 

13802-22522. Moderate: slopes of 
9 to 14 percent. 

138E2 |... سس سس‎ Severe: slopes of 14 to 
18 percent. 

Clinton 

8027 یی و ہے‎ Moderate: moderately 
slow permeability. 

8002, 8003 ------------ Moderate: slopes of 9 
to 14 percent; mod- 
erately slow perme- 
ability. 

80827 22. u کی‎ Severe: slopes of 14 to 
18 percent. 

Coland: 135, 1358 ______ Severe: poorly drained; 
subject to flooding. 

Colo: 133, 1334 .........------- Severe: poorly drained; 
subject to flooding. 

Dickinson: 

|768....:.... መጋ Slight ل سس‎ 

1750 SEE Slight? ---------------- 

(75D ہوم سے‎ Moderate: slopes of 9 
to 14 percent. 

Downs: 

|) د‎ መመ Slight: 2. 2 

|628, ۰۲۵28 asas Slight. L. اس انب دو‎ 

۱۵202, TI62C, 162D2 ----| Moderate: slopes of 5 
to 14 percent. 

162852: — —À Severe: slopes of 14 
to 18 percent. 


Degree of limitation and major features affecting— 
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Picnic areas 


Moderate: slopes of 
9 to 14 percent; 
loamy fine sand sur- 
face layer. 


Severe: slopes of 14 to 
25 percent. 


Severe: slopes of 25 to 
40 percent. 


Severe: poorly drained; 
slopes of 5 to 14 
percent. 


Slight: slopes of 2 to 
5 percent. 


Moderate: slopes of 5 
to 9 percent. 


Moderate: slopes of 9 
to 14 percent. 


Severe: slopes of 14 
to 18 percent. 


Slight: slopes of 5 to 9 
percent. 
Moderate: slopes of 9 


to 14 percent. 


Severe: slopes of 14 to 
18 percent. 
Severe: poorly drained; 


subject to flooding. 


Severe: poorly drained; 
subject to flooding. 


Moderate: slopes of 9 
to 14 percent. 


Moderate: slopes of 5 
to 14 percent. 


Severe: slopes of 14 
to 18 percent. 


Playgrounds 


Paths and trails 


Severe: slopes of 9 to 
14 percent; loamy fine 
sand surface layer. 


Severe: slopes of 14 
to 25 percent. 


Severe: slopes of 25 to 
40 percent. 


Severe: poorly drained; 
silty clay loam sur- 
face layer; slopes of 5 
to 14 percent. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Severe: slopes of 9 to 
14 percent, 


Severe: slopes of 14 to 
18 percent. 


Severe: slopes of 5 to 9 
percent; moderately 
slow permeability. 


Severe: slopes of 9 to 
14 percent. 


Severe: slopes of 14 to 
18 percent. 


Severe: poorly drained; 
subject to flooding. 


Severe: poorly drained; 
subject to flooding. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Severe: slopes of 9 to 
14 percent. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
14 percent. 


Severe: slopes of 14 to 
18 percent. 


Moderate: loamy fine 
sand surface layer. 


Moderate: slopes of 
14 to 25 percent. 


Severe: slopes of 25 
to 40 percent. 
Severe: poorly 


drained; silty clay 
loam surface layer. 
Slight. 
Slight. 
Slight. 


Moderate: slopes of 
14 to 18 percent. 


Slight. 


Slight. 


Moderate: slopes of 
14 to 18 percent. 


Severe: poorly 
drained; subject to 
flooding. 

Severe: poorly 


drained; subject to 
flooding. 


Slight. 
Slight. 


Slight: slopes of 9 
to 14 percent. 


Slight. 
Slight. 


Slight. 


Moderate: slopes of 
14 to 18 percent. 
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TABLE 5.— Use of soils for recreational development —Continued 


Degree of limitation and major features affecting— 
Soil series and 
map symbols 


Camp areas Picnic areas Playgrounds Paths and trails 


Moderate: somewhat Moderate: somewhat Moderate: somewhat 


Ely: 4288 مب‎ Moderate: somewhat 


poorly drained; silty 
0 


poorly drained; silty 


poorly drained; silty 


poorly drained; 


clay loam surface clay loam surface clay loam surface silty clay loam 
layer. layer. layer; slopes of 2 to 5 surface laver. 
percent. 
Fayette: 
153B. دد‎ መመመ መመ Slight = te Slight ---------------- Moderate: slopes of 2 | Slight. 
to 5 percent. 
2 ی‎ Moderate: slopes of 5 Moderate: slopes of 5 Severe: slopes of 5 to Slight. 
to 9 percent. to 9 percent. 9 percent. 
163D2， Moderate: slopes of 9 | Moderate: slopes of 9 Severe: slopes of 9 to Slight. 


to 14 percent. 


to 14 percent. 


14 percent. 


153E2, Severe: slopes of 14 Severe: slopes of 14 to | Severe: slopes of 14 to | Moderate: slopes of 
to 25 percent. 25 percent. 25 percent. 14 to 25 percent. 
Flagler: Slight o. sa تعد‎ Slight 2222522. seek Slight ጉሥ መመመ Slight. 
Gara: 
179D2- ا‎ መመመ መመመ Moderate: moderately | Moderate: Slopes of 9 Severe: Slopes of 9 to Slight. 
slow permeability; to 14 percent. 14 percent. 
slopes of 9 to 14 
percent. 
179E2, Severe: slopes of 14 Severe: slopes of 14 to | Severe: slopes of 14 to | Moderate: slopes of 
to 25 percent. 25 percent. 25 percent. 14 to 25 percent. 
179G Eee- Severe: slopes of 5 Severe: slopes of 25 to | Severe: slopes of 25 to | Severe: slopes of 25 
to 40 percent. 40 percent. 40 percent. to 40 percent. 
993D2 س‎ Moderate: well drained| Moderate:  welldrained | Severe: slopes of 9 to Moderate: well 
to somewhat poorl to somewhat poorly 14 percent; well drained to somewhat 
drained; moderately drained; slopes of 9 to drained to somewhat poorly drained. 
slow and slow perme- 14 percent. poorly drained; mod- 
ability; slopes of 9 to erately slow and slow 
14 percent. permeability. 
993E2, Severe: slopes of 14 to | Severe: slopes of 14 Severe: slopes of 14 to | Moderate: well 
18 percent; well to 18 percent. 18 percent; well drained to somewhat 
drained to somewhat drained to somewhat poorly drained. 
poorly drained; mod- poorly drained; mod- 
erately slow and slow erately slow to slow 
permeability. permeability. 
Garwin 
IS ccc Severe: poorly Severe: poorly Severe: poorly Severe: poorly 
drained. drained. drained. drained. 
NED تست سب با دب‎ EN Severe: poorly drained| Severe: poorly drained | Severe: poorly Severe: poorly 
and very poorly and very poorly drained and very drained and very 
drained; moderately drained. poorly drained; mod- poorly drained. 
Slow and very slow erately slow and very 
permeability. slow permeability. 
Hayden 
168E2，168F ------------ Severe: slopes of 14 to | Severe: slopes of 14 to | Severe: slopes of 14 to | Moderate: slopes of 
25 percent. 25 percent. 25 percent. 14 to 25 percent. 
1686 متام ما بت ماب بات با بت سا‎ Severe: slopes of 25 to | Severe: slopes of 25 to | Severe: slopes of 25 to | Severe: slopes of 25 
40 percent. 40 percent. 40 percent. to 40 percent. 
Judson: . 
Guess ۹ فوت سی سے سب‎ Slight اب‎ Slight ----------------| Slight ----------------| Slight. 
EE Moderate: silty clay Moderate: silty clay Moderate: slopes of 2 Moderate: silty clay 


loam surface layer. 


loam surface layer. 


to 5 percent; silty 
clay loam surface 
layer, 


loam surface layer. 


Soil series and 


map symbols 
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TABLE 5.— Use of soils for recreational development—Continued 


Camp areas 


Degree of limitation and major features affecting— 


Picnic areas 


Playgrounds 
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Kennebec: 


Killduff: 


20C2, 


Lawler 


Lindle 


y: 
b5E, 6583, 65F 


Marsh: 


20D2 


: 226, 225 


354 


Martinsburg: 


742B 


Moderate: Silty clay 
loam surface layer. 


Severe: subject to 
flooding. 


Moderate: slopes of 5 
to 14 percent; silty 
clay loam surface 
layer. 


Severe: slopes of 14 
to 18 percent. 


Slight 


Moderate: slopes of 9 
to 14 percent. 


Severe: somewhat 
poorly drained; slow 
to very slow perme- 
ability. 


Severe: somewhat 
poorly drained; slow 
to very slow perme- 
ability; slopes of 14 
to 18 percent. 


Severe: somewhat 


poorly drained; occa- 
sional flooding. 


Moderate: slopes of 9 
to 14 percent. 


Severe: slopes of 14 to 
25 percent. 


Severe: slopes of 25 to 
40 percent. 


Moderate: somewhat 
poorly drained; mod- 
erately slow perme- 
ability; silty clay 
loam surface layer. 


Severe: standing water 
much of time. 


Moderate: silty clay 
loam surface layer. 

Moderate: subject to 
flooding. 

Moderate: slopes of 5 


to 14 percent; silty 
clay loam surface 
layer. 


Severe: slopes of 14 to 
18 percent. 


Slight 


Moderate: slopes of 9 
to 14 percent. 


Moderate: somewhat 
poorly drained; slopes 
of 9 to 14 percent; 
silty clay loam sur- 
face layer. 


Severe: slopes of 14 to 
18 percent. 


Moderate: somewhat 
poorly drained; occa- 
sional flooding. 


Moderate: slopes of 9 
to 14 percent. 


Severe: slopes of 14 to 
25 percent. 


Severe: slopes of 25 to 
40 percent. 


Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 


Severe: standing 
water much of time. 


Moderate: slopes of 5 
to 9 percent. 


Severe: slopes of 0 
9 percent. 


Severe: subject to 
flooding. 


Severe: slopes of 5 to 
14 percent. 


Severe: slopes of 14 to 
18 percent. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Severe: slopes of 9 to 
14 percent. 


Severe: somewhat 
poorly drained; slow 
to very slow perme- 
ability; slopes of 9 to 
14 percent. 


Severe: somewhat 
poorly drained; slow 
to very slow perme- 
ability; slopes of 14 to 
18 percent. 


Moderate: somewhat 
poorly drained; occa- 
sional flooding. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Severe: slopes of 9 to 
14 percent. 


Severe: slopes of 14 to 
2b percent. 


Severe: slopes of 25 to 
40 percent. 


Moderate: somewhat 
poorly drained; mod- 
erately slow perme- 
ability; silty clay 
loam surface layer. 


Severe: standing 
water much of time. 
Moderate: slopes of 2 

to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Paths and trails 
Moderate: silty clay 
loam surface layer. 
Moderate: subject to 
flooding. 
Moderate: silty clay 


loam surface layer. 


Moderate: slopes of 
14 to 18 percent. 


Slight. 
Slight. 


Slight. 


Moderate: somewhat 
poorly drained; 
silty clay loam sur- 
face layer. 


Moderate: somewhat 
poorly drained; 
silty clay loam sur- 
face layer. 


Moderate: somewhat 
poorly drained; 
occasional flooding. 


Slight. 

Slight. 

Slight. 

Moderate: slopes of 
14 to 25 percent. 

Severe: slopes of 25 


to 40 percent. 
Moderate: somewhat 
poorly drained; silty 


clay loam surface 
layer. 


Severe: standing 
water much of time. 


Slight. 


Slight. 


90 


SOIL SURVEY 


TABLE 5.— Use of soils for recreational development Continued 


Soil series and 


map symbols 
Camp areas 

Muscatine: ۱۱۴ -------- Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 

Mystic: 

Mapped with Caleb 
Soils. 
Nevin: 88 ------------- Moderate: somewhat 


poorly drained; mod- 
erate to moderately 
slow permeability ; 
silty clay loam sur- 
face layer. 


Moderate: somewhat 
poorly drained. 


Nicollet: 55 


Nira: 
57082 ረመ መመመ መመመ Moderate: somewhat 
poorly drained. 
570C2, 570D2 ..-------- Moderate: slopes of 5 


to 14 percent; silty 
clay loam surface 


layer. 
Nodaway: 220 --------- Severe: subject to 
flooding. 
Olmitz 
2738... Slight ----—----------- 
273C = ምመሮዎቻ Slight ከ ከ ከይ شام‎ 
Otley 
281B ES Moderate: moderately 
slow permeability ; 
silty clay loam surface 
layer. 
281C2, 2812 سسسب‎ Moderate: moderately 
Slow permeability; 
Slopes of 5 to 14 per- 
cent; silty clay loam 
surface layer. 
Port Byron: 
62002... =s Slight ---------------- 
520D2. دت‎ መ= Moderate: slopes of 9 


to 14 percent. 


Severe: slopes of 14 
to 25 percent. 


Shelby 
24D2. ss Moderate: slopes of 9 
to 14 percent; moder- 
ately slow perme- 
ability. 
2482, 24F2 ___ ساب‎ Severe: slopes of 14 


to 25 percent. 


Degree of limitation and major features affecting— 


Picnic areas 


Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 


Moderate: somewhat 
poorly drained; silty 
elay loam surface 
layer. 


Moderate: somewhat 
poorly drained. 


Moderate: somewhat 
poorly drained. 
Moderate: slopes of 5 


to 14 percent; silty 
clay loam surface 
layer. 


Severe: subject to 
flooding. 


Moderate: silty clay 
loam surface layer. 


Moderate: slopes of 5 
to 14 percent; silty 
clay loam surface 
layer. 


Moderate: slopes of 9 
to 14 percent. 


Severe: slopes of 14 to 
25 percent. 


Moderate: slopes of 9 
to 14 percent. 


Severe: slopes of 14 to 
25 percent. 


Playgrounds 


Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 


Moderate: somewhat 
poorly drained; mod- 
erate to moderately 
slow permeability; 
silty clay loam surface 
layer, 


Moderate: somewhat 
poorly drained. 


Moderate: somewhat 
poorly drained. 


Moderate: moderately 
slow permeability; 
slopes of 5 to 14 
percent; silty clay 
loam surface layer. 


Severe: subject to 
flooding. 


Moderate: slopes of 2 
to 5 percent. 


Severe: slopes of 5 to 
9 percent. 


Moderate: moderately 
slow permeability; 
slopes of 2 to 5 per- 
cent; silty clay loam 
surface layer. 


Severe: slopes of 5 to 
14 percent. 

Severe: slopes of 5 to 
9 percent. 

Severe: slopes of 9 to 
14 percent. 

Severe: slopes of 14 


to 25 percent. 


Severe: slopes of 9 io 
14 percent. 
Severe: slopes of 14 


to 25 percent. 


Paths and trails 


Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 


Moderate: somewhat 
poorly drained; silty 
clay loam surface 
layer. 


Moderate: somewhat 
poorly drained. 


Moderate: somewhat 
poorly drained. 
Moderate: silty clay 


loam surface layer. 


Moderate: subject to 
flooding. 

Slight. 

Slight. 

Moderate: silty clay 


loam surface layer. 


Moderate: silty clay 
loam surface layer. 


Slight. 
Slight. 


Moderate: slopes of 
14 to 18 percent. 


Slight. 


Moderate: slopes of 
14 to 25 percent. 
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Soil series and 
map symbols 


Camp areas 


Degree of limitation and major features affecting— 


Pienic areas 


Playgrounds 


Paths and trails 


93D2- ددس ع دمعت‎ us Moderate: moderately 
well drained to some- 
what poorly drained; 
slow permeability; 
slopes of 9 to 14 
percent; clay loam 
surface layer. 

93۴2 سا ی ی‎ Severe: slopes of 14 
to 18 percent. 

Sparta 

48: حب ت سم سس ےت‎ Moderate: loamy fine 
sand surface layer. 

410227. መመ መመ: Moderate: loamy fine 
sand surface layer. 

318027 sense Moderate: slopes of 9 
to 18 percent; loamy 
fine sand surface 
layer. 

Sperry: 122 --------- Severe: very poorly 
drained to poorly 
drained; slow to very 
slow permeability. 

Storden 

52D. ase نادت‎ ses sn Moderate: slopes of 
5 to 14 percent. 

62E, 62F ~----------- Severe: slopes of 14 to 
25 percent. 

Taintor: 279 ..---.-- Severe: poorly 
drained. 

Tama 

120. sa መ= ses Moderate: silty clay 
loam surface layer. 

1208, ۲۱2۵8 سسسب‎ Moderate: Silty clay 
loam surface layer. 

120C2, TI20C, ۱2002 ----| Moderate: slopes of 5 


Terri: 278 ---------- 


Tuskeego: 453 ------- 


Wabash: 172 


to 14 percent; silty 
clay loam surface 
layer. 


Severe: poorly drained; 
very slow perme- 
ability; subject to 
flooding. 


Severe: very poorly 
drained; very slow 
ermeability; sub- 
ject to flooding; silty 
clay surface layer. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
slopes of 9 to 14 
percent; clay loam 
surface layer. 


Severe: slopes of 14 to 
18 percent. 


Moderate: loamy fine 
sand surface layer. 


Moderate: loamy fine 
sand surface layer. 


Moderate: slopes of 9 
to 18 percent; loamy 
fine sand surface 
layer. 


Severe: very poorly 
drained to poorly 
drained. 


Moderate: slopes of 5 
to 14 percent. 


Severe: slopes of 14 to 
25 percent. 


Severe: poorly 
drained. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer. 


Moderate: slopes of 5 
to 14 percent; silty 
clay loam surface 
layer. 


Severe: poorly drained; 
subject to flooding. 


Severe: very poorly 
drained; subject to 
flooding; silty clay 
surface layer. 


Severe: slopes of 9 to 
14 percent. 


Severe: slopes of 14 to 
18 percent. 


Moderate: loamy fine 
sand surface layer; 
slopes of 1 to 5 
percent. 


Severe: slopes of 5 to 
9 percent. 


Severe: slopes of 9 to 
18 percent; loamy fine 
sand surface layer. 


Severe: very poorly 
drained to poorly 
drained; slow to very 
slow permeability. 


Severe: slopes of 5 to 
14 percent. 


Severe: slopes of 14 to 
25 percent. 


Severe: poorly 
drained. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
slopes of 2 to 5 
percent. 


Severe: slopes of 5 to 
14 percent. 


Moderate: slopes of 2 
to 5 percent. 


Severe: poorly 
drained; very slow 
permeability; subject 
to flooding. 


Severe: very poorly 
drained; very slow 
permeability; subject 
to flooding; silty clay 
surface layer. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
clay loam surface 
layer. 


Moderate: moderately 
well drained to some- 
what poorly drained; 
clay loam surface 
layer. 


Moderate: loamy fine 
sand surface layer. 


Moderate: loamy fine 
sand surface layer. 


Moderate: loamy fine 
sand surface layer. 


Severe: very poorly 
drained to poorly 
drained. 


Slight. 

Moderate: slopes of 
14 to 25 percent. 

Severe: poorly 
drained. 

Moderate: silty clay 


loam surface layer. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer. 


Slight. 


Severe: poorly 
drained; subject to 
flooding. 


Severe: very poorly 
drained; subject to 
flooding; silty clay 
surface layer. 
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TABLE 5.—Use of soils for recreational development 一 Continued 


Degree of limitation and major features affecting— 


Soil series and 
map symbols 
Camp areas 


Picnic areas 


Webster: 107 ---------- Severe: poorly Severe: 
drained. drained. 

Wiota: 7... 7)" Slight ረመ. መመመ መመመ Slight 

Zook: 54 ------ - سب‎ Severe: poorly drained; | Severe: 


subject to flooding; 
slow permeability. 


poorly 


poorly drained;| Severe: 
subject to flooding. 


Playgrounds Paths and trails 
Severe: poorly Severe: poorly 
drained. drained. 
usns sto. co 811811 بسن‎ 2 = Slight. 


poorly drained; Severe: poorly 
drained; subject to 


subject to flooding; 
flooding. 


slow permeability. 


OL, and OH, and plastic classes are CL and CH. There 
is one class of highly organic soils, Pt. Soils on the 
borderline between two classes are designated by 
symbols for both classes; for example CL-ML. 

The AASHTO system is used to classify soils ac- 
cording to those properties that affect use in highway 
construction and maintenance. In this system, a soil 
is placed in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. In group A-1 
are gravelly soils of high bearing strength, or the best 
soils for subgrade (foundation). At the other extreme, 
in group A-7, are clay soils that have low strength 
when wet and that are the poorest soils for subgrade. 
Where laboratory data are available to justify a fur- 
ther breakdown, the A-1, A-2, and A-7 groups are 
divided as follows: ۸-1-8, A-1-b, A-2-4, 4-2-5, 
A-2-6, A-2-7, A-7-5, and ል-ገ-6. The estimated 
classification is given in table 6 for all soils mapped in 
the survey area. 


Soil properties significant to engineering 


Estimates of several soil properties significant to 
engineering are given in table 6. These estimates are 
made by layers of representative soil profiles having 
significantly different soil properties. The estimates 
are based on field observations made in the course of 
mapping, on test data for these and similar soils, and 
on experience with the same kinds of soil in other 
counties. Following are explanations of some of the 
columns in table 6. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 6 in the standard 
terms used by the U.S. Department of Agriculture 
(USDA). These terms are based on the percentages of 
sand, silt, and clay in the soil material smaller than 
2 millimeters. “Loam,” for example, is soil material 
that contains 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If the soil contains 
gravel or other particles coarser than sand, an appro- 
priate modifier is added, as for example, "gravelly 
loamy sand." “Sand, z “silt, " “clay,” and some of the 
other terms used in USDA textural classification are 
defined in the “Glossary” of this soil survey. 

Liquid limit and plasticity index are water contents 
obtained by specified operations. As the water content 
of a clayey soil from which the particles coarser than 


0.5 millimeter have been removed is increased from a 
dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further in- 
creased, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content at 
which the soil material changes from a semisolid to 
a plastic state; and the liquid limit, from a plastic to a 
liquid state. The plasticity index is the numerical dif- 
ference between the liquid limit and the plastic limit. 
It indicates the range of water content within which 
a soil material is plastic. Liquid limit and plasticity 
index are estimated in table 6. 

Permeability, as used here, is an estimate of the rate 
at which saturated soil would transmit water in a 
vertical direction under a unit head of pressure. It is 
estimated on basis of those soil characteristies ob- 
served in the field, particularly structure, porosity, 
and texture. Lateral seepage or such transient soil 
features as plowpans and surface crusts are not con- 
sidered. 

Available water capacity is an estimate of the ca- 
pacity of soils to hold water for use by most plants. 
It is defined here as the difference between the amount 
of water in the soil at field capacity and the amount at 
the wilting point of most plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed as pH. The pH value and terms used to 
describe soil reaction are explained in the “Glossary.” 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material with changes 
in moisture content, that is, the extent to which the 
soil shrinks as it dries out or swells when it gets wet. 
The extent of shrinking and swelling is influenced by 
the amount and kind of clay in the soil. Shrinking and 
swelling of soils may damage building foundations, 
roads, and other structures. Soils having a high 
Shrink-swell potential are the most hazardous. 

Depth to bedrock is omitted from table 6. In most 
of the county the bedrock is considerably deeper than 
the depths normally investigated, except in the Bauer 
Soils. These soils formed in shale. Also, there are a few 
small outcrops of sandstone, mostly along Carson 
Creek near Reasnor. 


Engineering interpretations of the soils 


The interpretations in table 7 are based on estimated 
engineering properties of soils shown in table 6, on test 
data for soils in this survey area and others nearby or 
adjoining, and on the experience of engineers and soil 
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scientists with the soils of Jasper County. In table 7, 
ratings are used to summarize limitation or suitability 
of the soils for all listed purposes other than drainage 
for crops and pasture, irrigation, pond reservoir 
areas, embankments, and terraces and diversions. For 
these particular uses, table 7 lists those soil features 
not to be overlooked in planning, installation, and 
maintenance. 

Bench phases of soils that formed in loess are indi- 
cated by a prefix “T” on the map symbol. These soils 
typically are underlain by stratified alluvium instead 
of glacial till. In places the alluvium is coarse textured 
and is at a depth of as little as 5 feet. This should be 
considered in selecting sites for septic tank absorption 
fields, sewage lagoons, and sanitary landfills, pond 
reservoir areas, and other uses that are affected by a 
porous substratum. Also, the bench phases are a possi- 
ble source of sand or gravel. 

Soil limitations are indicated by the rating slight, 
moderate, and severe, Slight means soil properties are 
generally favorable for the rated use, or in other 
words, limitations are minor and easily overcome. 
Moderate means that some soil properties are unfavor- 
able but can be overcome or modified by special plan- 
ning and design. Severe means soil properties are so 
unfavorable and so difficult to correct or overcome as 
to require major soil reclamation, special designs, or 
intensive maintenance. 

Soil suitability is rated by the terms good, fair, and 
poor, which have meanings approximately parallel to 
the terms slight, moderate, and severe. 

The following are explanations of some of the col- 
ums in table 7: 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material be- 
tween depths of 18 inches and 6 feet is evaluated. The 
soil properties considered are those that affect both 
absorption of effluent and construction and operation 
of the system. Properties that affect absorption are 
permeability, depth to water table or rock, and sus- 
ceptibility to flooding. Slope affects difficulty of layout 
and construction and also the risk of erosion, lateral 
Seepage, and downslope flow of effluent. Large rocks 
or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor surrounded by embankments of com- 
pacted soil material. The assumption is made that the 
embankment is compacted to medium density and the 
pond is protected from flooding. Properties are con- 
sidered that affect the pond floor and the embankment. 
Those that affect the pond floor are permeability, or- 
ganic matter content, and slope; and if the floor needs 
to be leveled, depth to bedrock becomes important. The 
Soil properties that affect the embankment are the 
engineering properties of the embankment material as 
interpreted from the Unified soil classification and the 
amounts of stones, if any, that influence the ease of 
excavation and compaction of embankment material. 

Sanitary landfill is a method of disposing of refuse 
in dug trenches. The waste is spread in thin layers, 
compacted, and covered with soil throughout the dis- 
posal periods. Landfill areas are subject to heavy 


vehieular traffic. Some soil properties that affect suit- 
ability for landfill are ease of excavation, hazard of 
polluting ground water, and trafficability. 'The best 
soils have moderately low permeability, withstand 
heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated the ratings in table 7 apply 
only to a depth of about 5 feet, and therefore limita- 
tion ratings of slight or moderate may not be valid if 
trenches are to be much deeper than that. For some 
soils, reliable predictions can be made to a depth of 10 
or 15 feet, but regardless of that, every site should be 
investigated before it is selected. 

Local roads and streets, as rated in table 7, have an 
all-weather surface expected to carry automobile traffic 
all year. They have a subgrade of underlying soil 
material; a base of gravel, crushed rock, or soil ma- 
terial stabilized with lime or cement; and a flexible or 
rigid surface, commonly of asphalt or concrete. These 
roads are graded to shed water and have ordinary 
provisions for drainage. They are built mainly from 
Soil at hand, and most cuts and fills are less than 6 
feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load-supporting capacity 
and stability of the subgrade and the workability and 
quantity of eut and fil material available, The 
AASHTO and Unified classifications of the soil ma- 
terial, and also the shrink-swell potential, indicate 
traffic-supporting capacity. Wetness and flooding affect 
stability of the material. Slope, depth to hard rock, 
content of stones and rocks, and wetness affect ease of 
excavation and amount of eut and fill needed to reach 
an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an 
embankment that has been properly compacted and 
provided with adequate drainage and (2) the relative 
ease of excavating the material at borrow areas. 

Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 7 pro- 
vide guidance about where to look for probable sources. 
A soil rated as a good or fair source of sand or gravel 
generally has a layer at least 3 feet thick, the top of 
which is within a depth of 6 feet. The ratings do not 
take into account thickness of overburden, location of 
the water table, or other factors that affect mining of 
the materials, and neither do they indicate quality 
of the deposit. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading 
the soil material, as for preparing a seedbed; natural 
fertility of the material, or the response of plants when 
fertilizer is applied; and absence of substances toxic to 
plants. Texture of the soil material and its content of 
stone fragments affect suitability, but also considered 
in the ratings is damage that will result at the area 
from which topsoil is taken. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeabil- 
ity and depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil ma- 
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TABLE 6.—E'stimates of engineering 


An asterisk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of soil. 
ully the instructions for referring to other series that appear in the first column of this table. For detailed descriptions of soils, 


« means 
Depth to Classification 
seasonal| Depth 
Soil series and map symbols high from USDA texture 
6 Unified AASHTO 
Ft In 
*Ackmore: 58, C58, 430 -------—- 6-5 0-15 | Silt loam -—---------------------—- ML or CL A-4 or A-6 
For Colo parts of 5B and 15-60 | Silty clay loam ------------------- CL or CH A-7 
C5B, see Colo series. 
Adair: 192D2 ..----.---...----- 1-3 0-18 | Clay loam ------------------------ CL A-6 
18-48 | Clay loam _------------------------ CH or CL A-7 
48-60 | Clay loam _------------------------ A-6 or A-7 
*Alluvial land: 315, C315 تخا .| .0-60 | 1-5 د‎ a መረ ረፈ oe ረ تد‎ 
Most properties are too vari- 
able to be estimated. For 
Nodaway part of 315, see 
Nodaway series. 
Armstrong: 792D2 = 1-3 0-10. | Loam 2..." ... سد‎ መመ ML or CL A-4 or A-6 
10-14 | Clay loam ------------------------ CL A-6 
14-29 | Clay __ 2... کت سا سس یت شا‎ CH A-1 
29-47 | Clay loam ------------------------ CH or CL A-T 
47-60 | Clay loam ---------------------~--- CL A-6 
Atterberry: 29| -------------- 2—4 0-15 | Silt loam ------------------------ CL A-6 
15-44 silty clay 0ص"‎ CL or CH A-T 
44-60 | Light silty clay loam _------------ CL A-T 
Bauer: 18552, 185F2 الست‎ >5 0-6 | Silt loam _------------------------ CL A-6 
6-18 | Silty clay loam ------------------- CH or CL A-T 
13-37 | Silty clay to clay ----------------_ CH A-7 
37-69 | Clay loam and stratified material CL or CH A-1 
includes clayey texture. 
Bolan: (74> si 25 0217 ا سے کے کے‎ eremum CL A-6 
17-38 | Loam and fine sandy loam --------- CL and SC 4ھ‎ 
58-60 | Loamy fine sand _---------------- SM A-2 
Bremer: 43 2000 ]۷و‎ 1-3 0-17 | Silty clay loam ~-..--.---_-_______ CH or CL A-T 
17-84 | Heavy silty clay loam سس سس سسب‎ CH A-7 
34-62 | Heavy silty clay loam _------------- CH A-1 
*Caleb: 9482, 9482 سس امس‎ >5 29۰ 2 CL A-6 
For Mystic parts, see Mystic 9-86 | Clay loam _----------------------- CL A-6 or ጴ-? 
series. 36-64 | Sandy clay loam and sandy loam ___| SC or CL A-6 or A-4 
Canisteo: 807 ----------------- 1-3 0-21 | Clay loam =u CL A-6 or A-7 
21-86. | Loam አ کدی بای‎ ou 0پ سب‎ MLorCL A-6 
86-72 | Loam 2..." CL A-6 
*Chelsea: 63C, 63D, 63E, 2936 ۔۔۔۔‎ <5 0-8 | Loamy fine sand ------------------ SM A-2 
For properties of Fayette soil 8-60 | Fine sand ------------------------ SM or SP A-3 or A-2 
in mapping unit 293G, refer 
to the Fayette series. 
Clarinda: 222C2, 222D2 |... 1-3 0-6 | Silty ص۶ یی‎ CLorML A-6 or A-7 
6-25 | Silty clay and clay ل سب سب د‎ CH A-1 
25-60 | Silty clay un CH A-T 
Clarion: 138B, 138C2, 138D2, >5 0-12: | loam: 二 -= CL or ML ۸-4 or A-6 
138E2. 12-32 28 CLorML ጴ-4 or A-6 
32-60: | Loam- حت‎ ooo CLorML A-4 or A-6 
Clinton: 8002, 8002, 80E2, 8003 ۔-‎ <5 0-9 | Silt loam ------------------------- ML gr አር or A-4 or A-6 
9-46 | Silty clay loam ------------------- CL or CH A-T 


46-62 | Silty clay loam ------------------- CL A-T 
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properties of soils 


The soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow care- 
T ren “Descriptions of the Soils." Absence of data indicates that no estimate was made. The symbol > means greater than; 
ess than 


Percentage less than 8 inches passing sieve— 
Available : 
En š Shrink-swell 
No.4 No. 10 No. 40 No. 200 Permeability a pn Reaction potential 
(47 (2.0 (0.42 (0.074 pacity 
mm) mm) mm) mm) 
Infhr In/in of soil pH 
100 95-100 90-100 70-90 0.6-ዷ0 0.25-0.24 6.1-7.3 | Moderate. 
100 100 95-100 85-100 0.2-0.6 0.18-0.20 5.6-7.3 | High. 
95—100 95-100 90-95 70-0 0.2-0.6 0.17-0.19 6.1-7.3 | Moderate. 
95-100 95-0 90-100 75-90 0.06-0.2 0.14-0.16 5.6-6.0 | High. 
95-100 95-100 90-100 70-80 0.06—0.2 0.14-0.16 6.6-7.3 | Moderate. 
100 100 0.*.ئٌ‎ 4-0 | Mets PN >0 ው ወርን - - - መው ክው 5.6-8 
100 100 85-95 60-75 0.6-2.0 0.20-0.22 6.1-6.5 | Low. 
100 100 90-100 70-80 0.5-0.6 0.17-0.19 6.1-6.5 | Moderate. 
100 100 90-100 75-5 0.06-0.2 0.11--0.13 5.1-6.0 | High. 
100 100 90-100 70-80 0.2-0.6 0.12-0.14 5.6-6.0 | High. 
100 100 90-100 70-80 0.2-0.6 0.14-0.16 6.6-7.3 | Moderate. 
100 100 90-100 85-95 0.6-2.0 0.22-0.24 6.1-6.5 | Moderate. 
100 100 95-0 85-5 0.6-2.0 0.18-0.20 5.6-6.5 | High. 
100 100 95-100 85-95 0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 
100 100 90-100 80-95 0.2-0.6 0.22-0.24 5.6-6.5 | Moderate. 
100 100 95-100 85-95 0.2-0.6 0.21—0.23 5.6-6.0 | High. 
100 100 95-100 90-95 <0.06 0.11-0.13 5.67.8 | High. 
100 100 95-100 90-95 <0.06 0.08-0.16 6.6-7.3 | High. 
100 100 85-95 60-75 0.6-2.0 0.18 6.1-7.3 | Low. 
100 100 70-95 35-0 0.6-6.0 0.15 6.1-6.5 | Low. 
100 100 90-95 10-35 6.0-20.0 0.08 6.1-6.5 | High. 
100 100 100 95-100 02-6 0.21-0.23 6.1-6.5 | High. 
100 100 95-100 95-100 0.06-0.6 0.15-0.17 6.1-6.5 | High. 
100 100 95-100 95-100 0.06-0.6 0.18-0.17 6.1-6.5 | High. 
100 100 85-95 60-75 0.6-2.0 0.14 5.6-6.0 | Low. 
100 100 90—100 70-80 0.2-2.0 0.16 5.6-6.0 | Moderate. 
100 100 80-90 35-60 0.6-2.0 0.14 5.6-6.0 | Low. 
100 100 90-100 70-95 0.6-2.0 0.21-0.23 7.4-7.8 | Moderate. 
100 100 85-95 60-75 0.6-2.0 0.18-0.20 7.9-8.4 | Moderate. 
100 100 85-95 60-5 0.6-2.0 0.17-0.19 7.9-8.4 | Low. 
100 95-100 80-95 10-35 2.0-6.0 0.10-0.12 5.6-6.0 | Low. 
100 95-100 80-95 8-15 6.0-20.0 0.06-0.08 5.1-6.0 | Very low. 
100 95-100 90-100 85-100 0.2-0.6 0.21-0.23 6.1-6.5 | Moderate. 
100 95-100 90-0 85-0 <0.06 0.11-0.18 5.6-6.5 | High. 
95-0 90-100 80-95 15-90 «0.06 0.11-0.13 6.1-6.5 | High. 
95-100 95-100 75-90 55-76 0.6-2.0 0.20-0.22 6.6-7.8 | Low. 
95-100 95-100 75-90 55-75 0.6-2.0 0.17-0.19 6.1-6.5 | Low. 
90-0 85-0 75-0 50-5 0.6-2.0 0.17-0.19 6.1-7.8 | Low. 
100 100 95-100 85-100 0.6-2.0 0.22—0.24 5.1-6.0 | Low. 
100 100 95-100 85-100 0.5-0.6 0.18-0.20 5.1-6.0 | High. 
100 100 95-100 80-100 0.6-2.0 0.19-0.21 5.1-5.5 | Moderate. 
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Soil series and map symbols 


Coland: 135, ۱358 -~-~------------ 
Colo: 133, 1334+ --------------- 
Dickinson: 1758, 175C, 175D ب‎ 
Downs: 162, 1628, 162C2, 2, 


162E2, 168 ۰ 


Ely? 4288.22. ሚመ 
Fayette: 1638, 163C2, 163D2, 
163E2, 163F2, 163D3. 

Flagler: 2848 ~.------.-------- 

*Gara: ۱79۵2, ۱79۴2, 179F2, 1796, 


993D2, 993۴2, 3۰ 
For Armstrong parts of 
99302, 99382, and 993E3, 
see Armstrong series. 


*Garwin: |18, 117 یت ببس‎ 
For Sperry part of 117, see 
Sperry series. 


Hayden: 16852, 168F, 1686 ------ 
Judson: 8, 88, 8C سب بت پم باس باس‎ 
Kennebec: 212 ---------------- 
Killduff: 20C2, 2002, 2052 ------- 
Ladoga: 768, 7662, 7602 -------- 
Lamoni: 82202, 82252 -.----.--- 
Lawler: 226,225 سس‎ 
Lester: 2368, 23662, 236D2 سس‎ 


Depth to 
seasonal| Depth 
high from 
water | surface 
table 
Ft In 
1-3 0-9 
39-49 
49-61 
1-8 0-40 
40-60 
>5 0-24 
24-50 
50-60 
تا‎ 0-8 
8-39 
39-60 
5-9 0-24 
24-60 
تا‎ 0-7 
7-45 
45-65 
>5 0-15 
15-32 
85-60 
25 0-12 
12-38 
88-60 
1-3 0-17 
17-49 
49-0 
5 0-9 
> 9—41 
41-61 
>5 0-24 
24—62 
8-5 0-50 
50-60 
2b 0-11 
11-36 
36-60 
>5 0-11 
11--በ0 
1-3 0-10 
10-37 
87-60 
8-5 0-20 
20-85 
85-60 
25 0-9 
9-6 
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TABLE 6.— Estimates of engineering 


Classification 
USDA texture 
Unified AASHTO 
Clay loam and sandy clay loam ----| CL A-6 
Sandy clay loam ------------------ CL A-6 
Sandy clay loam .سس سے‎ SC or CL ሊ-6 
Silty clay loam ------------------ CL or CH A-7 
Silty clay loam __ __ ዜመ CL or CH A-7 
Fine sandy loam ------------------ SM or SC A-4 
Loamy sand and sand ------------- SM A-2 
Loamy sand ---------------------- SM A-2 
Silt loam —— rim ML or A-4 or A-6 
Silty clay loam _-------~-.-----_-- CL A-1 or A-6 
Silt loam: ተለመ መመመ ና መመመ ርፒ ል-6 
Silty clay loam _------------------ CL A-7 
Silty clay loam ___ CL A-7 or A-6 
Silt loam aes لا شب ع‎ CL-ML or ML A-4 or A-6 
Silty clay loam سس‎ 00۳ CL A-7 or A-6 
Silt loam تھے‎ መመ uu መ መአ CL A-6 
Sandy loam سا سا ا سے‎ LLL መሠ SM or SC A-4 or A-2 
Sandy loam _---------------------- SM or SC A-4 or A-2 
Loamy sand with some coarse sand SW, SP, or A-1-b 
and gravel. SW-SM 

10911145 ساب ےپ‎ Son ሚመ Se 2d CL A-6 
Clay loam ___-____---__----------_ CL A-1 or A-6 
Clay loam aaa aa CL A-1 or A-6 
Silty clay loam _------------------- A-7 
Silty clay loam سب سب پیت سس سے سے‎ CL or CH ጴ-? 
Silt) loam, کب‎ መመመ A-6 or A-7 
Loam 2. 1. 0. سا‎ CL or ML ጴ--6 or A-4 
Clay OAR ae as یج‎ mme CL A-6 or A-7 
Clay loam: منت‎ ue مناه‎ CL A-6 or A-7 
Silty clay loam _------------------- CL A-7 or A-6 
Silty clay loam سح سے سے‎ cL A-7 or A-6 
Silt loam or silty clay loam -------- CL or ML A-6 or A-7 
Silty clay loam ------------------- CL A-6 or A-7 
Silty clay loam == ML or CL A-1 or A-6 
Silty 20 CL A-T 
Silt loam 2 = ہا دبا‎ ccc با اب دن‎ CL ጴ-6 
Silt loam 2۳ ب‎ 0100 ML or CL A-6 or A-4 
Silty clay loam === CH or CL A-7 
Silty clay loam متسو ےت سے ہے‎ CL A-6 or A-7 

有 CH A-7 
Clay loam = CLorCH A-T 
LOR aaa nn ee u CL A-6 
Heavy loam and light sandy clay CL or SC A-6 

oam. 

Sandy loam and fine gravel --۔۔۔۔۔۔‎ SM,SP,or SW A-2-4 or A-1 
1768370 من‎ dct stb el መመመመው CL-ML or CL A-4 or A-6 
Clay loam = CL A-6 or A-7 
Loami-—-———-———- ርው CL-ML or CL A-4 or A-6 
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properties of soils— Continued 


Percentage less than 3 inches passing sieve— 
"e ር Available 5 
Liquid Plasticity SE ን Shrink-swell 
No. 4 No. 10 No.40 | No.200 limit index | Permeability water Reaction | ” potential 
(4.7 (2.0 (0.42 (0.074 pacity 
mm) mm) mm) mm) 
Pct Infhr Infin of soil pH 
95-0 80-100 75—90 55-85 25-40 11-20 0.2-6 0.18-0.22 6.6-7.3 | Moderate. 
100 95-100 90-100 85-100 25-40 11-20 0.5-0.6 0.18-0.22 7.4-7.8 | Moderate. 
95-100 80-100 70-85 50-80 25-40 5-15 0.6-ዷ0 0.16-0.20 6.1-7.3 | Low. 
— M 100 95—100 95-100 41-60 15-30 0.2-6 0.21-0.23 6.1-7.8 | High. 
کے‎ eases 100 90—100 90-100 41-60 15-30 0.5-0.6 0.18-0.20 6.6-7.3 | High. 
— — 100 85-95 85-50 15-80 5-10 2.0-6.0 0.12-0.15 5.1-6.0 | Low. 
ርክ መመመ መሪ 100 70-95 3-20 « 20 «10 6.0- 20.0 0.08—0.10 6.6-7.3 | Very low. 
۳ جا ے‎ 100 80-95 3-20 <20 <10 6.0-20.0 0.02-0.04 6.1-6.5 | Very low. 
EE መ= 100 95-100 95-100 80-40 5-15 0.6-ዷ0 0.21-0.23 5.6-6.1 | Low. 
ےر تا‎ 100 95-100 95-100 85-45 15-25 0.6-2.0 0.18-0.20 5.1-6.5 | Moderate. 
يد‎ RE 100 95-0 95-100 80-40 11--20 0.6-2.0 0.18—0.20 6.6-7.3 | Moderate. 
100 100 95-0 85-95 41-50 15-25 0.6-2.0 0.20-0.22 5.6-6.5 | Moderate. 
100 100 95-100 85-95 35-45 11-20 0.6-2.0 0.18-0.20 6.6-7.8 | Moderate. 
100 100 95-100 95-100 25-35 5-15 0.6-2.0 0.20-0.22 5.6-6.5 | Low. 
100 100 95-100 95-100 85-45 15-25 0.6-ኗ.0 0.18—0.20 5.1-6.0 | Moderate. 
100 100 95-0 95-100 30-40 11-20 0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 
95-100 90-95 60-70 25-40 15-25 5-10 2.0—6.0 0.12-0.14 5.1-6.5 | Low. 
95-100 90-95 50-70 25-40 15-25 5-10 2.0-6.0 0.11-08 6.1-7.3 | Low. 
70-90 70-85 20-40 8-12 NP NP >20.0 0.02—0.04 6.6-7.8 | Very low. 
95—100 95-100 85-95 75-85 25—40 11-20 0.6-2.0 0.20-0.22 5.1-7.3 | Low. 
95-100 95-100 90-100 75-85 35-50 20-0 0.2-0.6 0.16-0.18 5.6-6.0 | Moderate. 
95—100 95—100 90—100 75-85 85-50 20-80 0.2-0.6 0.1608 7.4-1.8 | Moderate. 
100 100 100 95-100 41-50 15-25 0.5-0.6 0.21-0.23 5.6-6.5 | Moderate. 
100 100 100 95-100 45-55 25-35 0.5-0.6 0.18-00 6.1-7.8 | High. 
100 100 100 95-0 3545 15-25 0.6-2.0 0.20—0.22 7.4-7.8 | Moderate. 
100 95-0 80-95 50-75 20-35 5-15 0.6-2.0 0.20-0.22 5.6-6.5 | Low. 
95—100 85-100 75-85 60-85 35-50 15-25 0.6-2.0 0.15-0.19 5.6-6.5 | Moderate. 
95-100 85-100 75-85 50-80 30-50 11-25 0.6-2.0 0.14—0.16 6.1-6.5 | Moderate. 
100 100 95—100 95-0 30-50 15-25 0.6-2.0 0.21-0.23 6.1-6.5 | Moderate. 
100 100 95-100 95-100 80-50 15-25 0.6-2.0 0.18-00 6.1-7.3 | Moderate. 
100 100 90-100 95-100 85-45 15-25 0.6-2.0 0.18-0.22 6.1-6.5 | Moderate. 
100 100 90-100 70-90 80-45 11-20 0.6-2.0 0.18-0.20 6.6-7.3 | Moderate. 
100 100 100 95-100 35-50 15-25 0.6-0 0.21—0.23 6.1-7.3 | Moderate. 
100 100 100 95-100 41-50 15-25 0.6-0 0.18-0.20 5.6-6.0 | Moderate. 
100 100 100 95-0 80-40 11-20 0.6-2.0 0.20-0.22 5.6-6.5 | Moderate. 
100 100 95-0 95-100 30-40 5-15 0.6-2.0 0.22—0.24 5.6-7.3 | Low. 
100 100 95-100 95-100 40-55 15-25 0.2-0.6 0.18-0.20 5.6-7.3 | High. 
100 100 95-100 75-95 85-45 11-20 0.2-0.6 0.21-0.23 5.6-6.5 | Moderate. 
100 100 90-100 75-95 50-65 80-40 | <0.06-0.2 0.11-08 5.6-6.5 | High. 
100 100 90—100 70-80 41-55 23-5 0.06-0.2 0.14-0.16 6.6-7.3 | High. 
100 90-100 70-90 55-75 35-40 15-25 0.6-2.0 0.20—0.22 6.1-6.5 | Low. 
95-0 90-95 70-90 45-65 25-35 11-20 0.6-2.0 0.16-0.18 6.1-6.5 | Low. 
70-90 40-80 25-40 3-6 5-0 5-15 6.0- 20.0 0.02-0.04 6.6-7.8 | Very low. 
95—100 90—100 80—95 60-80 20-85 5-15 0.6-2.0 0.20—0.22 6.1-7.3 | Low. 
95-100 90-0 85-95 70-80 35-45 15-25 0.6-2.0 0.15-0.19 5.1-6.5 | Moderate. 
95-100 90-100 75-90 60-75 80-40 8-14 0.6-2.0 0.17-0.19 8.1-7.8 | Moderate. 
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TABLE 6.—Estimates of engineering 


Depth to Classification 
seasonal! Depth 
Soil series and map symbols high from USDA texture 
Water: surface Unified AASHTO 
Ft In 
Lindley: 65E, 6583, 65F, 65G د‎ 2b 0-9' |oam.-.————— وت‎ a CL, ML, or A-4 or A-6 
CL-ML 
9-18 | Loam or clay loam ---------------- CL A-6 or A-7 
18-60 | Clay loam ~~--------------------—- CL A-6 or A-7 
Mahaska: 280 ~--_--------__.. 2-4 0-22 | Silty clay loam ________ _ _______ ML or CL A-T 
22-48 | Silty clay loam لسسع سك‎ CH A-1 
48-60 | Silty clay loam سس ل سد‎ CL A-1 
Marsh: 354. 
Properties too variable to be 
estimated. 
Martinsburg: 7428, 742C .. _ >8 0-16 | Silt loam مات سا سب ما مسا سا سے‎ ML, or A-4 
16-60 | Silt loam or silty clay loam ~~------ CL A-6 or A-7 
Muscatine: 119 اسب‎ 8-5 0-18 | Silty clay loam سا سب سب باب سس سد‎ CL or ML A-7 
18-47 | Silty clay loam مت مب اتب سس سس‎ CL A-1 
41-12 | Silty clay loam _______ መ= CL A-7 or A-6 
Mystic. p مالس کم سے اپ ہے‎ 1-8 0-6 | Clay loam -------------~---------- ML or CL A-4 or A-6 
Mapped only with Caleb soils. 6-41 | Clay loam باب بات باب ابا‎ መመመ መመመ CLor CH A-6 or A-7 
41-60 | Clay loam uuu CLor CH ጴ-6 or A-7 
Nevin: 88 n 2-4 0-25 | Silty clay loam ~----------------—- CLor ML A-6 or A-7 
22-53 | Silty clay loam ______ ccc ccc cl CL A-7 
53-60 | Silty clay loam um CL A-6 or A-7 
Nicollet: 55 سا ساب سے‎ LL LL Lll. 5-5 0-18 | Loam or clay loam الست‎ 0 ML,or | A-6 or A-7 
18-87 | Clay loam ہے‎ LL Lll CL ጴ-6 or A-7 
87-72 | Loam 1 ا‎ CL-ML, ML, or ጴ-4 or A-6 
CL 
Nira: 57082, 570C2, 57092 سس‎ >5 0-18 | Silty clay loam ------------------- ML or CL A-7 or A-6 
18-42 | Silty clay loam سا‎ CL A-7 
42-60 | Silt loam -------------—--—-----—- CL A-6 
Nodaway: 220 ---------------- 3-5 0-60 | Silt loam ------------------------ MLor CL A-6 
Olmitz: 2738, 273C _____________ >8 0-24 | Loam _---------------------------- ርጄ ዲ-6 
24-60 | Clay loam _______ LLL LLL LL سے‎ CL A-6 or A-7 
Otley: 2818, 281C2, 281D2 ______ >5 0-18 | Silty clay loam Ll CL ۸-6 or A-7 
18-39 | Silty clay loam سس‎ Ll CH A-7 
39-60 | Silty clay loam اما سس‎ CL A-7 
Port Byron: 620C2, 620D2, 2, تام‎ 0-7 | Silt loam ---~-----------------—- ML, CL, or A-4 or A-6 
620F2, CL-ML 
7-35 | Silt loam LLL سس‎ LL LLL سا‎ CL A-6 
85-60 | Silt loam -____ LLL 0000 ML, CL, or A-4 or A-6 
CL-ML 
*Shelby: 2402, 2482, 24F2, 2 >8 0-6 | Loam uuu CL A-6 or A-T 
93E2. 6-48 | Clay loam -—-------—----—------—---- CL A-6 or A-7 
For Adair parts of 93D2 and 48-60 | Clay loam ----------------------- CL A-6 or A-7 
93E2, see Adair series. 
Sparta: 418, 41C2, 41D2 ________ تا‎ 0-16 | Loamy fine sand and sandy loam ......| SM A-2 
16-38 | Loamy sand and sandy loam _______ SM A-2 
88-69 | Loamy sand سس‎ ሙ= سس مت‎ SM A-2 
Sperry: 122 ~----------------- 0-3 0-10 | Silt loam ------------------------ ML or CL A-6 or A-4 
10-17 | Silt loam ~----___--______________ ML or CL A-6 or A-4 
17-48 | Silty clay loam __-________-______- CH A-7 


48-60 | Silty clay loam ~------______-_____ CH or CL A-7 or A-6 
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properties of soils—Continued 


Percentage less than 8 inches passing sieve— 
NM 7 Available 1 
Liquid Plasticity 3: 5 Shrink-swell 
No. 4 No. 10 No. 40 No. 200 limit index | Permeability) water Reaction | Lotential 
(4.7 (2.0 (0.42 (0.074 pacity 
mm) mm) mm) mm) 
Pct In[hr In/in of soil pH 
95-0 95-100 80-95 50—60 20-35 5-15 0.6-2.0 0.20-0.22 6.1-6.5 | Low. 
95-100 95-100 80-95 55-70 85-50 15-25 0.2-0.6 0.15-0.19 5.6-6.0 | Moderate. 
90—100 85-95 80-90 55-0 30-45 15-25 0.2-0.6 0.14-0.16 5.1-5.5 | Moderate. 

100 100 95-100 95—100 41-50 15-25 0.6-2.0 0.21-0.23 5.1-5.5 | Moderate. 

100 100 95-100 95-100 50-60 25-35 0.2-0.6 0.14-0.16 5.1-5.5 | Moderate. 

100 100 100 95-100 41-50 15-25 0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 

100 100 94-100 90-0 15-30 5-20 0.6-2.0 0.22-0.24 5.6-6.0 | Low. 

100 100 94-100 90-100 80-40 11-20 0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 

100 100 94-100 94-100 41-50 15-25 0.6-2.0 0.21-0.23 5.6-6.0 | Moderate. 

100 100 100 94-100 41-50 25-35 0.6-2.0 0.18-0.20 5.6-6.5 | Moderate. 

100 100 100 95-100 85-45 25-35 0.6-2.0 0.18-0.20 6.1-6.5 | Moderate. 

100 100 95-100 80-0 80-40 5-15 0.06-0.5 0.17-0.19 6.1-6.5 | Low. 

100 95-100 80-95 65-80 35-55 15-30 0.06-0.2 0.15-0.19 5.6-6.0 | High. 

100 95-100 80-95 65-80 85-55 15-30 0.06-0.2 0.14-0.16 6.1-6.5 | High. 

100 95-100 90-100 90-100 85-45 11-20 0.2-2.0 0.21-0.23 6.1-7.3 | Moderate. 

100 95-0 90-0 90-0 41-50 20—30 0.2-2.0 0.18-0.20 6.6-7.8 | Moderate. 

100 95-0 90-0 90-0 35-0 20-0 0.2-0 0.18-0.20 6.6-7.3 | Moderate. 
95-100 95-100 85-95 60-80 95-45 11-20 0.6-2.0 0.19-0.21 5.6-6.5 | Moderate. 
95-100 90-100 80-95 60-80 35-45 11-20 0.6-2.0 0.15-0.19 6.1-6.5 | Moderate. 
90-100 85-95 75-90 60-75 30-40 5-20 0.6-2.0 0.17-0.19 6.6-7.8 | Low. 

100 100 95-100 95-100 85-45 16-25 0.6-2.0 0.21-0.23 6.1-6.5 | Moderate. 

100 100 95-100 95-100 41-50 20-30 0.2-0.6 0.18-0.20 6.6-7.3 | Moderate. 

100 100 90-0 95-0 85-40 15-25 0.6-2.0 0.20-0.22 7.4-7.8 | Moderate. 

100 96-100 90-100 80-90 30-40 11-20 0.6-2.0 0.20-0.24 6.6-7.8 | Moderate. 

100 90-100 90-95 60—80 30-40 15-25 0.6-2.0 0.18-0.21 5.6-6.5 | Low. 

100 90—100 90-95 60—80 35-50 15-25 0.6-2.0 0.15-0.17 5.6-6.0 | Moderate. 

100 100 100 95—100 85-45 15-25 0.2-2.0 0.21-0.23 5.6-6.5 | Moderate. 

100 100 100 95-100 41-50 20-80 0.2—0.6 0.18-0.20 5.6-6.5 | High. 

100 100 100 95—100 85-45 15-25 0.2-0.6 0.18-0.20 5.6-6.5 | Moderate. 

100 100 95-100 90-100 25-40 5-15 0.6-2.0 0.22-0.24 6.6-1.3 | Low. 

100 100 95-100 90-100 30-40 11-20 0.6-0 0.20-0.22 6.1-6.5 | Low. 

100 100 95-100 90-0 25-40 5-15 0.6-2.0 0.20—0.22 6.1-6.5 | Low. 
90-100 85-8 70-85 60-80 30-45 15-25 0.6-2.0 0.20-0.22 6.6-7.8 | Moderate. 
90-100 85-98 70-85 60-80 35-50 20-30 0.2-0.6 0.15-0.19 6.1-6.6 | Moderate. 
90-100 85-98 70-88 60-80 30-45 20-0 0.2-0.6 0.14-0.16 6.6-7.8 | Moderate. 

100 100 80-0 10-85 >20 5-10 20.0 0.11-0.14 6.1-6.5 | Low. 

100 100 60-70 10-5 220 5-10 >20.0 0.13-0.16 6.1-6.5 | Low. 

100 100 60-0 5-10 220 5-10 20.0 0.08-0.10 6.1-6.5 | Low. 

100 100 95-100 95—100 30-40 5-0 0.6-2.0 0.22-0.24 6.6-7.8 | Low. 

100 100 95-100 95-100 30-40 5-18 0.5-0.6 0.20-0.22 6.6-7.8 | Low. 

100 100 95-0 95-0 50-5 25-35 0.06—0.2 0.18-0.20 6.6-7.3 | High. 

100 100 95-100 95-190 85-55 20-30 0.06-0.2 0.18-0.20 6.6-7.8 | Moderate. 


100 


Depth 
from 


Soil series and map symbols 
surface 


Storden: 62D, 62E, 62F ~-------- 
Taintor: 279 ___ یت‎ 000 Silty clay loam 
Silty clay loam 
Silty clay loam 
Tama: 120, 1208, 120C2, 120D2, Silty clay loam 
TI20B, T120C. Silty clay loam 
Silty clay loam 
Terril: 27B ~--------.--------- Loam or clay loam 
Loam or clay loam 
Tuskeego: 453 =. سیسات منت بات‎ Silt loam 
Silty clay loam 
Wabash? 172 Cac 0ص‎ Silty 6187 
Silty clay 
Webster: 107 ----------------- Silty clay loam 
Silty clay loam 
Wiota Tasa 
Silty elay loam 
Silty clay loam 
Zook: ۰154: u u uuu. l 
Silty clay 


! NP means nonplastic. 


terial resistant to seepage and piping and of favorable 
stability, shrink-swell potential, shear strength, and 
compactibility. Presence of stones or organic material 
in a soil are unfavorable factors. 

Drainage for crops and pasture is affected by such 
soil properties as permeability, texture, and structure; 
depth to elaypan, rock, or other layers that influence 
rate of water movement; depth to the water table; 
slope, stability in ditchbanks; susceptibility to stream 
overflow; salinity or alkalinity; and availability of 
outlets for drainage. 

Irrigation of a soil is affected by such features as 
slopes ; susceptibility to stream overflow, water erosion, 
or soil blowing; soil texture; content of stones; ac- 
cumulations of salts and alkali; depth of root zone; 
rate of water intake at the surface; permeability of 
soil layers below the surface layer and in fragipans or 
other layers that restrict movement of water; amount 
of water held available to plants; need for drainage; 
and depth to water table or bedrock. 

Terraces and diversions are embankments or ridges 
constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared 
outlet. Features that affect suitability of a soil for 
terraces are uniformity and steepness of slope; depth 


Silty clay to silty clay loam 


Silt loam or silty clay loam 


Silty clay loam and silty clay 
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TABLE 6.—Estimates of engineering 


Classification 


USDA texture 


Unified AASHTO 


ML or CL 
CL-ML or CL 


CL 
CH 
CL or CH 
ML or CL 
CL 
CL 


ሊ-4 or A-6 
ል-6 or A-4 


A-7 
A-7 
A-7 
A-1 or A-6 
A-1 
A-7 or A-6 
A-6 or A-4 
A-6 or A-4 


GIME, ML, or 


C 
CL-ML, ML, or 
CL 


A-4 or A-6 
A-1 
A-1 


A-1 
A-1 


A-7 or A-6 
A-7 or A-6 


ML or CL 


A-6 
A-6 or A-1 
A-6 or A-1 


A-1 
A-1 


to bedrock or other unfavorable material; presence of 
Stones; permeability; and resistance to water erosion, 
soil slipping, and soil blowing. A soil suitable for these 
structures provide outlet for runoff and is not diffi- 
cult to vegetate. 


Formation and classification of the 
soils 


In this section the factors that have affected the 
formation of the soils in Jasper County are discussed, 
and the classification of the soils by higher categories 
is explained. Detailed descriptions of soil profiles con- 
Sidered representative of the series are given in the 
section “Description of the Soils." 


Factors of soil formation 


Soil is produced by the action of soil-forming pro- 
cesses on materials deposited or accumulated by geo- 
logic agencies. The characteristics of the soil at any 
given point are determined by the physical and min- 
eralogical composition of the parent material; the 
climate under which the soil material has accumulated 
and existed since accumulation; the plant and animal 
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properties of soils—Continued 


Percentage less than 3 inches passing sieve— 


Liquid 
No.4 No. 10 No. 40 No. 200 limit 
(4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
Pet 
95—100 95-100 70-85 55-70 25-40 
95-100 85-95 70-85 55-70 25—40 
100 100 95-100 95-100 41-50 
100 100 95-100 95-100 50-60 
100 100 95-100 90-100 45-55 
100 100 100 95-100 35-50 
100 100 100 95-100 41-50 
100 100 100 95-100 35-45 
100 95-100 70-90 60-80 25-40 
100 95-100 70-90 60-80 25-40 
100 100 95-100 95-100 30—45 
100 100 95-100 95-100 41-55 
100 100 95-100 95-100 41-50 
100 100 95-100 95-100 60-85 
100 100 95-100 95-100 60-85 
100 95-100 85—95 70-90 35-45 
100 95-100 85-95 10-90 35-50 
95-100 90-100 75-85 60-75 80-40 
100 100 95-100 90-100 80-40 
100 100 95-100 90-100 35—55 
100 100 85—100 80-95 80-45 
100 100 95—100 95-100 41-60 
100 100 95—100 95-100 50-65 
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ኾና) Available : 
Plasticity Permeability water Reaction Shrink-swell 
index capacity potential 
Infhr Infin of soil pH 
0.6-2.0 0.20—0.22 6.6-7.8 | Low. 
0.6-2.0 0.17-0.19 7.9-8.4 | Low. 
0.2-0.6 0.21—0.23 5.6-6.0 | Moderate. 
0.06-0.6 0.18-00 5.1-6.0 | High. 
0.06-0.6 0.18—0.20 5.6-6.0 | High. 
0.60 0.21--0.23 6.1-7.3 | Moderate. 
0.6-2.0 0.18—0.20 5.6-6.5 | Moderate. 
0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 
0.6-2.0 0.17—0.19 6.1-7.8 | Low. 
0.6-2.0 0.16—0.18 6.6-7.8 | Low. 
0.6-2.0 0.21—0.23 5.6-7.3 | Moderate. 
<0.06 0.12-0.19 6.6-7.3 | High. 
0.06-0.2 0.18-00 6.6-7.3 | Moderate. 
<0.06 0.11--0.18 6.1-7.3 | High. 
<0.06 0.11-0.13 6.6-7.8 | High. 
0.2-2.0 0.21-0.28 6.6-7.8 | Moderate. 
0.2-2.0 0.18-0.20 6.6-1.3 | Moderate. 
0.6-0 0.17-0.19 6.6-7.8 | Moderate. 
0.6-2.0 0.19—0.22 6.1-7.8 | Moderate. 
0.6-2.0 0.18—0.20 5.6-6.5 | Moderate. 
0.6-2.0 0.18-0.20 5.6-6.0 | Moderate. 
0.2-0.6 0.19—0.22 6.1-6.5 | High. 
0.06-02 0.11-0.13 6.1-7.8 | High. 


life on and in the soil; the relief, or lay of the land; 
and the length of time the forces of soil formation 
have acted on the soil material. 

Climate and vegetation are active factors of soil 
genesis. They act on the parent material that has 
accumulated through the weathering of rocks and 
slowly change it into a natural body that has ge- 
netically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The 
parent material also affects the kind of soil profile 
that can be formed and, in extreme cases, determines 
it almost entirely. Finally, time is needed for the par- 
ent material to change into a soil profile. It may be a 
long or short time, but some time is always required 
for horizon differentiation. Generally a long time is 
required for the development of distinct horizons. 

The factors of soil genesis are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one unless condi- 
tions are specified for the other four. Many of the 
processes of soil development are unknown. 


Parent material 


The principal parent materials in Jasper County are 
loess, glacial till, and alluvium (fig. 17). Less extensive 


parent materials are sand and residium weathered in 
place from shale. 

Loess is the most extensive parent material in the 
county. It is a yellowish brown, wind-deposited ma- 
terial that consists largely of silt particles. It contains 
smaller amounts of clay and sand. Unweathered loess 
is silt loam or light silty clay loam in texture. Radio- 
carbon dating indicates that the loess was deposited 
between about 14,000 and 29,000 years ago (8). On the 
stable divides in Jasper County it ranges from about 
10 feet to 23 feet in thickness. It is thinner on the 
slopes where part or all of the loess has been removed 
by geological erosion. The loess thins from north to 
south with increasing distance from the sources. The 
major source of loess for southern Iowa is considered 
to be the Missouri River Valley. Another source of 
loess for Jasper County was erosional surfaces to the 
north that have since been covered by glacial deposits. 
Some of the major soils that formed in loess are Clin- 
ton, Downs, Fayette, Garwin, Killduff, Ladoga, Ma- 
سے‎ Muscatine, Nira, Otley, Taintor, and Tama 
soils. 

Some of these soils formed partly in loess that was 
weathered during different climatic periods than have 
existed recently (7). This loess is characterized by 
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TABLE 7.— Engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The 
instructions for referring to other series that appear in the first column of this 


Suitability 


Degree and kind of limitation for— 38 source of 


Soil series and map symbols 


absorption fields Sewagelagoons | Sanitary landfill and streets Road fill 
*Ackmore: 58, C5B, 430 _______... Severe: 868- Severe: subject; Severe: subject | Severe: sub- Poor: low 
For Colo parts of 58 and C5B, sonal high to flooding; to flooding; ject to flood- strength; high 
see Colo series. water table; seasonal high seasonal high ing; suscep- to moderate 
subject to water 1816. water table. tible to frost shrink-swell 
flooding. action; low potential; sus- 
strength. ceptible to 
frost action; 
somewhat 
poorly drained. 

Adair: 19202 ------------—----—- Severe: slow Severe: slopes | Severe: sea- Severe: high Poor: high 
permeability; of 9 to 18 sonal high shrink-swell shrink-swell 
seasonal high percent. water table; potential; potential: 
water table; moderately highly suscep- susceptible to 
slopes of 9 to well drained or tible to frost frost action. 
18 percent. somewhat action; mod- 

poorly drained; erately well 
clay loam. drained to 
somewhat 
poorly 
drained. 
*Alluvial land: 315, 5315 ..........==== Severe: sub- Severe: sea- Severe: sub- 人 Variable: 
For Nodaway part of 315, see ject to fre- sonal high ject to flood- strata of fine 
Nodaway series. quent flooding. water table; ing; seasonal and very fine 
subject to high water sands in places. 
flooding. table. 

Armstrong: 792D2 ------------- Severe: slow Severe: slopes | Severe: sea- Severe: high Poor: high 
permeability; of 9 to 18 sonal high Shrink-swell shrink-swell 
seasonal high percent, water table; potential; potential; 
water table; slopes of 9 to highly suscep- highly sus- 
slopes of 9 to 18 percent. tible to frost ceptible to 
18 percent. action; slopes frost action. 

of 9 to 18 


Septic tank 


Local roads 


percent. 


interpretations 
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soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the 
table. For detailed 


escriptions of soils, see section "Descriptions of the Soils"] 


Suitability as source of—continued 


Sand and gravel 


Unsuitable 


Unsuitable 


Variable: 
strata of fine 
and very fine 


sand in places. 


Unsuitable 


Topsoil 


Fair: clay 
loam; topsoil 
about 10 
inches thick ; 
slopes of 9 to 
18 percent. 


Fair to good: 
generally 
variable; sub- 
ject to flooding . 


inches of 
topsoil; 
slopes of 9 to 
18 percent. 


Pond reservoir 
areas 


Moderately slow 
permeability; 
seasonal high 
water table at 
a depth of 3 to 
5 feet. 


Slow perme- 
ability; sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet; 
slopes of 9 to 
18 percent. 


Variable soil 
properties; 
fluctuating 
water table; 
Subject to 
flooding; 
slopes of 0 tu 
2 percent. 


Slow perme- 
ability; sea- 
sonal high 
water table 
ata depth of 
1 foot to 3 
feet; slopes of 
9 to 18 per- 
cent. 


Soil features affecting— 


Embankments, 


dikes, and levees 


Medium to low 
strength; me- 
dium compres- 
sibility; low 
permeability 
of compacted 
soil; low to 
medium sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
ties. 


Low to medium 
Shear strength 
and suscepti- 
bility to pip- 
ing; medium 
to high com- 
pressibility; 
low perme- 
ability of com- 
pacted soils; 
fair compac- 
tion character- 
istics. 


Generally low 
to medium 
shear strength; 
medium com- 
pressibility; 
medium to low 
compacted per- 
meability; me- 
dium suscepti- 
bility to pip- 
ing; fair com- 
paction char- 
acteristics. 


Medium to low 
shear 
strength; 
low com- 
pacted perme- 
ability; me- 
dium to high 
compressibil- 
ity; low to 
medium sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
ties. 


Drainage for 
crops and pasture 


Moderately slow 
permeability; 
seasonal high 
water table at 
a depth of 3 to 
5 feet; slopes 
of 0 to 2 per- 
cent. 


Slow permeabil- 
ity; seasonal 
high water 
table at a 
depth of 1 
foot to 3 feet; 
slopes of 9 to 
18 percent. 


Variable perme- 
ability and 
texture; fre- 
quent flood- 
ing; slopes of 
0 to 2 percent. 


Slow perme- 
ability; sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet; 
slopes of 9 to 
18 percent. 


Irrigation 


Slopes of 0 to 2 
percent; some- 
what poorly 
drained; sea- 
sonal high 
water table 
at a depth of 
3 to 5 feet; 
susceptible to 
stream over- 
flow; moder- 
ately slow 
permeability. 


Slopes of 9 to 18 
percent; sea- 
sonal high 
water table 
at a depth of 
1 foot to 3 
feet; subject 
to erosion ; 
slow perme- 
ability. 


Slopes of 0 to 2 
percent; sub- 
ject to flood- 
ing; variable 
permeability. 


Slopes of 9 to 18 
percent; sea- 
sonal high 
water table 
at a depth of 
1 foot to 3 
feet; slow 
permeability ; 
subject to 
erosion. 


一 -一 


Terraces and 
diversions 


Slopes of 0 to 2 
percent on 
bottom lands. 


Slopes of 9 to 
18 percent ; 
subject to 
erosion; firm 
clay loam 
subsoil; slow 
permeability; 
difficult to 
vegetate. 


Slopes of 0 to 2 
percent on 
bottom lands. 


Slopes of 9 to 
18 percent; 
subject to 
erosion. 
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Soil series and map symbols 


Atterberry: 291 --------------- 


Bauer: 


Bremer: 43 _------------------- 


* Caleb: : 
For Mystic parts, see Mystic 
series. 


18582, 185F2 دهعت‎ 0 


9402, 9482 -~------------ 


Septic tank 
absorption fields 


Severe: sea- 
sonal high 
water table. 


Severe: very 
slow perme- 
ability; un- 
satisfactory 
percolation 
rates; slopes 
of 9 to 40 
percent. 


Slight: 
of ground 
water con- 
tamination. 


Severe: slow 
to moderately 
Slow perme- 
ability; sea- 
sonal water 
table at a 
depth of 1 
foot to 3 
feet; subject 
to flooding. 


Severe: mod- 
erate to 
moderately 
slow perme- 
ability; slopes 
of 9 to 18 
percent. 
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Degree and kind of limitation for— 


Severe: 


danger | Severe: 


Severe: 


Sewage lagoons 


Severe: sea- 


sonal high 
water table. 


slopes 
of 9 to 40 per- 
cent. 


mod- 
erate to rapid 
permeability. 


Severe: 86ጹ- 


sonal water 
table at a 
depth of 1 foot 
to 3 feet; sub- 
ject to flood- 
ing; high 
organic 
matter 
content. 


slopes 
of 9 to 18 per- 
cent; variable 
permeability 
in stratified 
material. 


Severe: 


Severe: 


Severe: 


Severe: 


Sanitary landfill 


Severe: sea- 


sonal high 
water table; 
moderate 
permeability. 


silty 
clay or clay; 
slopes of 9 to 
40 percent. 


mod- 
erate to rapid 
permeability. 


poorly 
drained; sub- 
ject to flood- 
ing; heavy 
silty clay loam 
subsoil. 


vari- 
able perme- 
ability in stra- 
tified material. 


TABLE 7.—Engineering 


Local roads 
and streets 


Severe: some- 
what poorly 
drained; sus- 
ceptible to 
frost action. 


Severe: slopes 
of 9 to 40 
percent; high 
shrink-swell 
potential. 


Slight 


Severe: poorly 
drained; sub- 
ject to flood- 
ing; suscep- 
tible to frost 
action. 


Severe: slopes 
of 9 to 18 per- 
cent; moder- 
ate shrink- 


swell potential. 


Poor: 


Poor: 


Poor: 


Fair: 


Suitability 
as source of— 


Road fill 


moder- 
ate shrink- 
swell potential; 
highly sus- 
ceptible to 
frost action; 
somewhat 
poorly drained. 


high 
shrink-swell 
potential: 
highly sus- 
ceptible to 
frost action. 


good 
below a depth 
of about 2 
feet. 


high 
shrink-swell 
potential; 
poorly drained; 
susceptible to 
frost action. 


moder- 
ate shrink- 
swell potential; 
slopes of 9 to 
18 percent, 


interpretations —Continued 


Unsuitable _____ 


Unsuitable _____ 


Fair: no 
gravel. 


Unsuitable _____ 


Fair: pockets 
of well graded 
sand sub- 
stratum in 
places. 


Sand and gravel 


Suitability as source of— continued 


Topsoil 


Poor: gen- 
erally less 
than 8 inches 
of topsoil ; 
slopes of 9 to 
40 percent. 


Good: loam; 
slopes of 0 
to 2 percent. 


Poor: poorly 
drained; silty 
clay loam. 


Fair: loam to 
a depth of 9 
inches; slopes 
of 9 to 18 
percent. 


JASPER COUNTY, IOWA 


Pond reservoir 


areas 


Moderate perme- 


ability; sea- 
sonal high 
water table; 
Slopes of 

0 to 2 
percent. 


Very slow per- 


meability; 
shale bedrock 
at a depth of 
about 37 
inches; slopes 
of 9 to 40 per- 
cent. 


Rapid perme- 


ability in 
lower part of 
subsoil and in 
substratum. 


Slow to moder- 


ately slow 
permeability; 
seasonal 
water table at 
a depth of 1 
foot to 4 feet; 
slopes of 0 to 
2 percent. 


Variable perme- 


ability in stra- 
tified material; 
possible seep- 
age; slopes of 
9 to 18 per- 
cent. 


Soil features affecting— 


Embankments, 
dikes, and levees | crops and pasture 
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Drainage for 


Medium to low 


shear strength 
and perme- 
ability of com- 
pacted soils; 
medium to 
high compres- 
sibility; sus- 
ceptible to 
piping; fair 
compaction 
characteris- 
ties. 


Low shear 


strength; high 
compressibil- 
ity; low com- 
pacted perme- 
ability; low 
susceptibility 
to piping; 
poor compac- 
tion charac- 
teristics. 


Medium to low 


shear strength 
and compres- 
sibility; low 
permeability 
of compacted 
soil; medium 
to low suscep- 
tibility to 
piping; fair 
to good 
compaction 
characteris- 
ties. 


Medium to low 


shear strength; 
high compres- 
sibility; low 
permeability 
of compacted 
soil and sus- 
ceptibility to 
piping; fair to 
poor compac- 
paction char- 
acteristics. 


Medium to low 


shear strength; 
medium com- 
pressibility; 
low compacted 
permeability ; 
low to medium 
susceptibility 
to piping; 
fair to good 
compaction 
characteris- 
tics. 


Moderate per- 
meability ; 
seasonal high 
water table. 


Adequate natu- 
ral drainage. 


Adequate natu- 
ral drainage. 


Slow to moder- 
ately slow 
permeability; 
seasonal high 
water table at 
a depth of 1 
foot to 3 feet; 
slopes of 0 to 
2 percent ;oc- 
casional flood- 
ing; outlets 
difficult to 
determine. 


Adequate natu- 
ral drainage. 


Irrigation 


Terraces and 
diversions 


High available 


water capac- 
ity; moderate 
permeability. 


Slopes of 9 to 


40 percent; 
clayey shales 
in lower sub- 
soil; very 
slow perme- 
ability; sub- 
ject to erosion. 


Moderate avail- 


able water 
capacity; 
slopes of 0 to 
2 percent; 
well drained. 


High available 


water capac- 
ity; slopes of 
0 to 2 percent; 
poorly drained; 
seasonal high 
water table at 
a depth of 1 
foot to 4 feet: 
slow to moder- 
ately slow 
permeability. 


Moderate avail- 


able water 
capacity; 
slopes of 9 to 
18 percent; 
variable per- 
meability in 
Stratified ma- 
terials; sub- 
ject to erosion. 


Slopes of 0 to 2 
percent; 
moderate 
permeability. 


Slopes of 9 to 
40 percent; 
shale bedrock 
at a depth of 
about 37 
inches; sub- 
ject to ero- 
sion; very 
slow per- 
meability; 
difficult to 
vegetate. 


Slopes of 0 to 2 
percent on 
stream 
benches; 
hazard of 
soil blowing; 
loam and fine 
sandy loam; 
rapid perme- 
ability on 
lower part. 


Slopes of 0 to 2 
percent; slow 
to moder- 
ately slow 
permeability; 
silty clay 
loam on 
stream 
benches. 


Slopes of 9 to 
18 percent; 
subsoil and 
substratum 
sandy and 
gravelly in 
places; sub- 
ject to ero- 
sion; hard to 
vegetate. 
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Soil series and map symbols 


Canisteo: 507 


*Chelsea: 63C, 63D, 63E, 293G 
For Fayette part of 2936, see 
Fayette series. 


Clarinda: 22202, 222D2 __________ 


Clarion: 1388, 138C2, 13802, 


138E2. 


Septic tank 
absorption fields 


SOIL SURVEY 


Degree and kind of limitation for— 


Sewage lagoons 


Sanitary landfill 


TABLE 7.—Engineering 


Local roads 
and streets 


Suitability 
as source of— 


Road fill 


Severe: mod- 
erate perme- 
ability; 
seasonal wa- 
ter table at 
a depth of 1 
foot to 3 feet, 


Moderate if 
slopes are less 
than 14 per- 
cent. 

Severe if slopes 
are more 
than 14 per- 
cent: danger 
of ground 
water con- 
tamination. 


Severe: very 
slow perme- 
ability; 
seasonal high 
water table. 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 
9 to 14 per- 
cent. 

Severe if slopes 
are more than 
14 percent. 


Severe: sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet; 
high organic 
matter con- 
tent. 


Severe: rapid 
permeability; 
slopes of 4 to 
40 percent. 


Severe: sea- 
sonal high 
water table; 
slopes of 5 to 
14. percent. 


Moderate if 
slopes are less 
than 5 per- 
cent. 

Severe if slopes 
are more than 
B percent. 


Severe: sea- 
sonal high 
water table 
at a depth of 
1 foot to 3 
feet; poorly 
drained. 


Severe: rapid 
permeability; 
Slopes of 4 to 
40 percent. 


Severe: sea- 
sonal high wa- 
ter table; 
poorly 
drained; silty 
clay subsoil. 


Slight if slopes 
are less than 
14 percent. 

Moderate if 
slopes are 
more than 14 
percent. 


Severe: poorly 
drained; sus- 
ceptible to 
frost action. 


Moderate if 
slopes are less 
than 14 per- 
cent. 

Severe if slopes 
are more than 
14 percent. 


Severe: poorly 
drained; high 
shrink-swell 
potential. 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
Slopes are 
more than 9 
percent. 


Poor: moderate 
Shrink-swell 
potential; 
susceptible to 
frost action. 


Good if slopes 
are less than 
14 percent. 

Severe if slopes 
are more than 
14 percent. 


Poor: high 
Shrink-swell 
potential; 
poorly drained. 


Fair: suscep- 
tible to frost 
action; low 
strength. 
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Suitability as source of —continued Soil features affecting— 


: Pond reservoir Embankments, Drainage for T Terraces and 

Sand and gravel Topsoil areas dikes, and levees | crops and pasture Irrigation diversions 

Unsuitable ----- Poor: poorly Moderate perme- | Medium to low Poorly drained; High available Slopes of 0 to 2 

drained silty ability; sea- Shear strength ; silty clay water capac- percent; 
clay loam. sonal water medium com- loam; sea- ity; slopes of silty clay 
table at a pressibility; sonal water 0 to 2 percent; loam; mod- 
depth of 1 foot low perme- table at a moderate per- erate per- 
to 3 feet; ability of depth of 1 foot meability; meability; 
slopes of 0 to 2 compacted to 3 feet; seasonal water slight de- 
percent. soil; low to slopes of 0 to table at a pressional 
medium sus- 2 percent: depth of 1 foot positions in 
ceptibility to occasional to 3 feet. uplands. 
piping; fair to ponding in 
good compac- places; outlets 
tion charac- difficult to 
teristics. determine. 

Good: source Poor: loamy Rapid perme- Medium shear Adequate natu- Low available Slopes of 4 to 
of poorly fine sand; ability; slopes strength; low ral drainage. water capac- 40 percent; 
graded sand; slopes of 4 to of 4 to 40 per- to medium ity; slopes of subject to 
unsuited for 40 percent. cent. compressibil- 4 to 40 per- Soil blowing 
gravel. ity; medium to cent; rapid and erosion; 

high perme- permeability ; loamy fine 
ability of com- subject to soil sand; hard 
pacted soil ; blowing and to vegetate. 
medium to erosion. 

high suscep- 

tibility to pip- 

ing; fair to 


Unsuitable Good if slopes 


14 percent. 


Moderate per- 


good compac- 
tion charac- 
teristics. 


Medium to low 


medium sus- 
ceptibility to 
piping; fair to 
good compac- 
tion charac- 
teristics. 


Adequate natu- 


ability ; ero- 
sion. 


High available 


Unsuitable ----- Poor: poorly Very slow per- Medium to low Very slow per- High available Slopes of 5 to 
drained; silty meability; sea- shear strength; meability; water capac- 14 percent; 
clay loam. sonal high high compres- silty clay and ity; slopes of silty clay 

water table at sibility; low clay subsoil; 5 to 14 per- and clay sub- 
a depth of 1 permeability seasonal high cent; poorly soil; very 
foot to 3 feet; of compacted water table drained; sea- slow perme- 
slopes of 5 to soil; and sus- at a depth of sonal high ability; hard 
14 percent. ceptibility to 1 foot to 3 water table to vegetate. 

piping; fair feet; seepage at a depth of 

to poor com- from upslope; 1 foot to 3 

paction char- slopes of 5 to feet; very 

acteristics. 14 percent. slow perme- 


Slopes of 2 to 


are less than 9 meability; shear strength; ral drainage. water capac- 18 percent; 
percent. slopes of 2 to medium com- ity; slopes of subject to 
Fair if slopes 18 percent, pressibility; 5 to 14 per- erosion; 
are 9 to 14 low perme- cent; moderate loam; mod- 
percent. ability of permeability ; erate per- 
Poor if slopes compacted subject to meability. 
are more than soil; low to erosion. 
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Soil series and map symbols 


Septic tank 
absorption fields 


Moderate if 
slopes are 
less than 9 
percent. 

Severe if slopes 
are more 
than 9 per- 
cent. 


8062, 8002, 80E2, 80D3 ___| Moderate if 
slopes are 5 
to 14 percent: 
moderately 
slow perme- 
ability. 

Severe if slopes 
are more than 
14 percent. 


Clinton: 


Severe: mod- 
erately slow 
permeability ; 
seasonal high 
water table 
at a depth of 
1 foot to 8 
feet; subject 
to flooding. 


Coland: 135. 135B 


Severe: mod- 
erately slow 
permeability; 
seasonal high 
water table 
at a depth of 
1 foot to 3 
feet; subject 
to flooding. 


Colo: 133, 133+ ---------------- 


Slight if slopes 
are 2 to 9 
percent. 

Moderate if 
slopes are 
more than 
9 percent. 


Dickinson: 1758, 175C, 175D مت‎ 


Severe: 


Severe: 


Severe: 


SOIL SURVEY 


Sewage lagoons 


sea- 
sonal high 


water table at 


a depth of 1 
foot to 3 feet; 


high organic 
matter con- 
tent; subject 
to flooding. 


sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet; 
high organic 
matter con- 
tent; subject 
to flooding. 


mod- 
erately rapid 
to rapid per- 
meability. 


Severe: 


Severe: 


Severe: 


Degree and kind of limitation for— 


Sanitary landfill 


Moderate: 


slopes of 5 to 
18 percent; 
silty clay 
loam. 


Sea- 
sonal high wa- 
ter table at a 
depth of 1 
foot to 3 feet; 


poorly drained; 


subject to 
flooding; silty 
clay loam. 


poorly 
drained; sub- 
ject to flood- 
ing; seasonal 
high water 
table at a 
depth of 1 
foot to 3 feet. 


mod- 
erately rapid 
to rapid per- 
meability; 
loamy sand or 
sand. 


TABLE 7.—Engineering 


Local roads 
and streets 


Moderate if 


slopes are less 
than 14 per- 
cent: moder- 
ate to high 
shrink-swell 
potential; 
susceptible to 
frost action. 

Severe if slopes 
are more than 
14 percent. 


Severe: poorly 
drained; sub- 
ject to flood- 
ing; moderate 
Shrink-swell 
potential. 


Severe: poorly 
drained; sub- 
ject to flood- 
ing; high 
shrink-swell 
potential; 
susceptible to 
frost action. 


Slight if slopes 
are2to9 
percent. 

Moderate if 
slopes are 
more than 9 
percent. 


Suitability 
as source of 一 


Road fill 


Poor: suscep- 
tible to frost 
action; mod- 
erate to high 
shrink-swell 
potential, 


Poor: 
shrink-swell 
potential; 
poorly drained. 


Poor: 
Shrink-swell 
potential; 
poorly drained. 


moderate 


moderate 


interpretations—Continued 
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Suitability as source of—continued 


Sand and gravel 


Unsuitable in 
the upper 
part. 

Fair in the 
lower part 
for sand. 


Unsuitable _____ 


Good for sand 
Poor for gravel: 


too many 
fines. 


Fair: 


Poor: 


Poor: 


-.| Poor: 


Topsoil 


Slopes of 
5 to 14 per- 


١ slopes of 
14 to 18 per- 
cent. 


poorly 
drained. 


poorly 
drained; silty 
clay loam. 


removal 
of good top- 
Soil exposes 
loamy sand 
and sand sub- 
Soil; hard to 
vegetate and 
control erosion 
of borrow 
area. 


Pond reservoir 
areas 


一 | 一 | 一- | سس ہہ ا‎ _ 


Unsuitable _____ 


Soil features affecting 一 


Embankments, 
dikes, and levees 


Moderately slow | Medium to low 


permeability ; 
Slopes of 4 to 
18 percent. 


Shear strength; 
medium to 
high com- 
pressibility ; 
low perme- 
ability of com- 
pacted soil ; 
low to me- 
dium sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
tics. 


Moderately slow | Medium to low 


permeability; 
seasonal high 
water table 
at a depth of 
1 foot to 3 
feet; subject 
to flooding. 


Moderately slow 


permeability; 
seasonal high 
water table at 
a depth of 1 
foot to 8 feet; 
subject to 
flooding. 


Moderately 
rapid to rapid 
permeability; 
slopes of 2 to 
14 percent. 


shear strength; 
medium com- 
pressibility; 
low perme- 
ability of 
compacted 
soil; low to 
medium sus- 
ceptibility to 
piping; fair 
to good com- 
paction char- 
acteristics. 


Medium to low 


shear strength; 
medium com- 
ressibility; 
ow perme- 
ability of com- 
acted soil; 
ow to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics. 


Medium shear 


Strength; low 
to medium 
compressibil- 
ity; medium 
to low perme- 
ability of com- 
pacted soil; 
medium to 
high suscep- 
tibility to 
piping; fair to 
good compac- 
tion character- 
istics. 


Drainage for 


crops and pasture 


Adequate natu- 


ral drainage. 


Moderately slow 
permeability ; 
clay loam; 
seasonal high 
water table at 
a depth of 1 
foot to 3 feet; 
Slopes of 0 to 
5 percent; 
outlets diffi- 
cult to estab- 
lish in places. 


Moderately slow 
permeability; 
seasonal high 
water table 
at a depth of 
1 foot to 3 
feet; slopes of 
0 to 2 percent; 
subject to 
flooding; out- 
lets difficult 
to establish. 


Adequate natu- 


ral drainage. 


Irrigation 


High available 


water capac- 
ity; slopes of 
B to 18 per- 
cent; moder- 
ately slow 
permeability; 
moderately 
well drained; 
subject to 
erosion. 


High available 


water capac- 
ity; slopes of 
0 to 5 percent; 
seasonal 
water table at 
a depth of 1 
foot to 3 feet; 
subject to 
flooding; 
moderately 
slow perme- 
ability. 


High available 


water capac- 
ity; slopes of 
0 to 2 percent; 
poorly drained; 
seasonal high 
water table at 
a depth of 1 
foot to 3 feet; 
subject to 
flooding; mod- 
erately slow 
permeability. 


Moderate avail- 


able water 
eapacity; 
slopes of 2 to 
4 percent; 
moderately 
rapid to rapid 
permeability; 
subject to 
erosion and 
soil blowing. 


Terraces and 
diversions 


Slopes of 5 to 
18 percent; 
subject to 
erosion; 


silty cla 
loam subsoil. 


Slopes of 0 to 5 
percent; sub- 
ject to ero- 
sion; silty 
clay loam 
subsoil. 


Slopes of 0 to 2 
percent; 
bottom land 
position. 


Slopes of 2 to 
14 percent; 
subject to 
soil blowing 
and erosion; 
fine sandy 
loam on sur- 
face. layer 
grades to 
loamy sand 
and sand; 
difficult to 
vegetate. 
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Soil series and map symbols 


Downs: 162, 162B, !62C2, 2۰, 
162E2, 11628, 11626. 


Ely: 4288 


Fayette: 1638, 163C2, 163D2, 
163E2, 163F2, 163D3. 


Flagler: 2848 


Septic tank 
absorption fields 


Slight if slopes 
are 0 to 9 
percent. 

Moderate if 
slopes are 
9 to 14 per- 
cent. 

Severe if slopes 
are more 
than 14 per- 
cent. 


Severe: mod- 
erate perme- 
ability; sea- 
sonal high 
water table. 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
810968 are 9 
to 14 percent. 

Severe if slopes 
are more 
than 14 per- 
cent. 


Slight: danger 
of ground 
water con- 
tamination. 


SOIL SURVEY 


Degree and kind of limitation for— 


Sewage lagoons 


Moderate if 
slopes are less 
than 9 percent. 

Severe if slopes 
are more 
than 9 per- 
cent. 


Moderate: sea- 
sonal high wa- 
ter table; high 
organic matter 
content. 


Moderate if 
slopes are 
less than 5 
percent: mod- 
erate perme- 
ability. 

Severe if slopes 
are more than 
5 percent. 


Severe: mod- 
erately rapid 
to very rapid 
permeability. 


Severe: 


Severe: 


Sanitary landfill 


Slight if slopes 


are 0 to 14 
percent. 


Moderate if 


Slopes are 14 
to 18 percent. 


Sea- 
sonal high wa- 
ter table at a 
depth of 3 to 
5 feet; some- 
what poorly 
drained. 


Moderate: 


silty clay 
loam; slopes 
of 2 to 40 
percent. 


mod- 
erately rapid 
to very rapid 
permeability. 


TABLE 7.—Engineering 


Local roads 
and streets 


Moderate if 
slopes are 
less than 14 
percent. 

Severe if slopes 


are more than 


14 percent: 
moderate 
shrink-swell 
potential; 
susceptible to 
frost action. 


Moderate: 
somewhat 
poorly 
drained; 
moderate 
shrink-swell 
potential: 
susceptible to 
frost action. 


Moderate if 
slopes are 
less than 14 
percent. 

Severe if slopes 
are more than 
14 percent; 
high suscep- 
tibility to 
frost action; 
moderate 
shrink-swell 
potential. 


Fair: 


Fair: 


Poor: 


Suitability 
as source Of 


Road fill 


moderate 
shrink-swell 
potential; sus- 
ceptible to 
frost action. 


moderate 
shrink-swell 
potential; 
susceptible to 
frost action; 
somewhat 
poorly drained. 


low 
strength; 
slopes of 2 to 
40 percent; 
moderate 
Shrink-swell 
potential; 
highly suscep- 
tible to frost 
action. 


interpretations—Continued 
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Suitability as source of—continued 


Pond reservoir 


Sand and gravel Topsoil areas 
Unsuitable ____ Good if slopes Moderate per- 
are less than meability; 
9 percent. slopes of 0 to 
Fair if slopes 18 percent. 
are more than 
9 percent, 
Unsuitable _____ Fair: silty elay | Moderate per- 
loam; slopes meability; 
of 2 to 5 per- seasonal high 
cent. water table at 
a depth of 3 to 
5 feet; slopes 
of 2 to 5 per- 
cent. 
Unsuitable _____ Good if slopes Moderate per- 
are less than 9 meability; 
percent. slopes of 2 to 
Fair if slopes 40 percent, 
are 9 to 14 
percent. 
Poor if slopes 
are more than 
14 percent. 
Fair to good Good ............ሬ=ሬ==-- Moderately 
for sand; rapid to rapid 
some gravel permeability. 


below a depth 
of 32 inches. 


Soil features affecting— 


Embankments, 
dikes, and levees 


Medium to low 


shear strength; 
medium com- 
pressibility ; 
medium to low 
permeability 
of compacted 
soil; low to 
medium sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
tics, 


Medium to low 


shear strength; 
medium com- 
ressibility; 
ow permeabil- 
ity of com- 
acted soil; 
ow to medium 
susceptibility 
to piping; 
fair to good 
compaction 
characteris- 
ties. 


Medium to low 


shear strength; 
medium com- 
pressibility E 
ow compacted 
ermeability ; 
ow to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics, 


Medium to high 


shear strength; 
low to medium 
compressibil- 
ity; medium to 
high perme- 
ability of 
compacted 
soil; medium 
to high sus- 
ceptibility to 
piping; good 
compaction 
characteris- 
tics. 


Drainage for 


crops and pasture 


Adequate natu- 
ral drainage. 


Moderate perme- 


ability; sea- 
sonal high 
water table 
at a depth of 
3 to 5 feet; 
slopes of 2 to 
5 percent; 
subject to 
run-on from 
upslope. 


Adequate natu- 
ral drainage. 


Adequate natu- 
ral drainage. 


Irrigation 


Terraces and 
diversions 


High available 


water capac- 
ity; slopes of 

0 to 18 per- 
cent; mod- 
erate perme- 
ability; subject 
to erosion if 
slopes are 
more than 2 
percent. 


High available 


water capac- 
ity; slopes of 
2 to 5 percent; 
somewhat 
poorly drained; 
seasonal high 
water table at 
a depth of 3 

to 5 feet; sub- 
ject to run-on 
from upslope; 
subject to 
erosion. 


High available 
water capac- 
ity; slopes of 
2 to 40 per- 
cent; well 
drained; sub- 
ject to erosion. 


Moderate avail- 


able water 
capacity; 
sand and 
gravel layer at 
a depth of 
about 32 
inches; slopes 
of 1to 4 
percent; sub- 
ject to soil 
blowing; very 
rapid perme- 
ability below 
a depth of 32 
inches. 


Slopes of 0 to 


18 percent; 
subject to 
erosion if 
slopes are 
more than 2 
percent; 
moderate 
permeability. 


Slopes of 2 to 5 
percent; high 
potential for 
siltation 
from run-on 
water from 
upslope; foot 
slope posi- 
tion. 


Slopes of 2 to 
40 percent; 
subject to 
erosion; silty 
clay loam 
subsoil; 
moderate 
permeability. 


Slopes of 1 to 4 
percent; 
stream ter- 
races on 
bench posi- 
tion; subject 
to soil blow- 
ing; sandy 
loam over 
sand and 
gravel; mod- 
erately rapid 
to very rapid 
permeabil- 
ity; hard to 
vegetate. 
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Soil series and map symbols 


*Gara: 179052, 17982, |7982, 179G, 
993D2, 993E2, 993E3. 
For Armstrong parts of 
993D2, 993E2, and 993E3, 
see Armstrong series. 


*Garwin: 118, 117 
For Sperry part of 117, see 
Sperry series. 


Hayden: |6852, 168F, 168G ب‎ 
Judson: 8, 88, 8C ---.~---------- 
Kennebec: 212 =. 


SOIL SURVEY 


Septic tank 


Severe: mod- 
erately slow 
permeability; 
slopes of 9 to 
40 percent. 


Severe: mod- 
erately slow 
permeability; 
seasonal high 
water table 
at a depth of 
1 foot to 3 
feet. 


Severe: slopes 
of 14 to 40 
percent. 


Moderate: 
moderate 
permeability. 


Severe: sub- 
ject to flood- 
ing; seasonal 
high water 
table. 


absorption fields 


Degree and kind of limitation for— 


Sewage lagoons 


Severe: slopes 
of 9 to 40 per- 
cent. 


Severe: sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet; 
susceptible to 
ponding. 


Severe: slopes 
of 14 to 40 
percent. 


Moderate: 
moderate per- 
meability ; 
slopes of 0 to 
5 percent. 

Severe if slopes 
are b to 9 per- 
cent. 


Severe: sub- 
ject to flood- 
ing; moderate 
permeability ; 
seasonal high 
water table; 
high organic 
matter con- 
tent. 


Sanitary landfill 


Moderate if 
slopes are 9 to 
14 percent. 

Severe if slopes 
are more than 
14 percent. 


Severe: sea- 
Sonal high 
water table; 
poorly drained; 
silty clay 
loam. 


Moderate if 
slopes are 14 
to 25 percent. 

Severe if slopes 
are more than 
25 percent. 


Moderate: silty 
clay loam; re- 
ceives run-on 
from upper 
slopes. 


Severe: sub- 
ject to flood- 
Ing; seasonal 
high water 
table. 


TABLE 7.—Engineering 


Local roads 
and streets 


Severe: low 
strength; 
slopes of 9 to 
40 percent. 


Severe: poorly 
drained; low 
strength; high 
to moderate 
shrink-swell 
potential; high 
frost action 
potential. 


Severe: low 
strength; 
slopes of 14 to 
40 percent. 


Moderate: 
moderate 
shrink-swell 

otential; 
ow strength. 


Severe: sub- 
ject to flood- 
ing; moder- 
ate strength; 
susceptible to 
frost action. 


Suitability 
as source of 


Road fill 


Poor: low 
strength; 
moderate 
shrink-swell 
potential] ; 
slopes of 9 to 
40 percent. 


Poor: low 
strength; high 
to moderate 
shrink-swell 
potential; 
poorly drained; 
highly suscep- 
tible to frost 
action. 


Poor: low 
strength; 
moderate 
shrink-swell 
potential; 
slopes of 14 to 
40 percent; 
high suscep- 
tibility to 
frost action. 


Poor: low 
strength; 
moderate 
shrink-swell 
potential. 


Poor: low 
strength; 
moderate 
shrink-swell 
potential; sus- 
ceptible to 
frost action. 
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interpretations—Continued 


Suitability as source of—continued Soil features affecting— 


; Pond reservoir Embankments, Drainage for val Terraces and 

Sand and gravel Topsoil areas dikes, and levees | erops and pasture Irrigation diversions 

Unsuitable ----- Fair if slopes Moderately slow | Medium to low Adequate natu- High available Slopes of 9 to 
are 9 to 14 permeability ; shear strength; ral drainage. water capac- 40 percent; 
percent. Slopes of medium com- ity; slopes of subject to 

Poor if slopes 9 to 14 pressibility; 9 to 40 per- erosion; mod- 

are more than percent. low compacted cent; moder- erately 

14 percent. ermeability ; ately well slow perme- 
pe to medium drained to ability. 
susceptibility well drained; 
to piping; fair subject to 
to good com- erosion. 
paction char- 
acteristics. 

Unsuitable _____ Poor: poorly Moderately slow | Medium to low Poorly drained; | High available Slopes of 0 to 2 
drained; silty permeability ; shear strength;| seasonal high water capac- percent; on 
clay loam. seasonal water medium to water table; ity; slopes of level upland 

table; slopes high compres- slopes of 0 to 0 to 2 percent; summits; 
of 0 to 2 per- sibility ; low 2 percent; seasonal silty clay 
cent. compaeted subject to water table at loam; moder- 
permeability ; oecasional a depth of 1 ately slow. 
low to medium ponding. foot to 3 feet; permeability. 
susceptibility poorly drained; 
to piping; fair moderately 
compaction slow perme- 
characteris- ability. 
ties. 

Unsuitable _____ Poor: slopesof | Moderate per- Medium to low Adequate natu- High available Slopes of 14 to 
14 to 40 per- meability; shear strength; ral drainage. water capac- 0 percent; 
cent. slopes of 14 to medium com- ity; slopes of subject to 

40 percent. pressibility ; 14 to 40 per- erosion; loam 
low compacted cent; well over clay 
permeability; drained; sub- loam; mod- 
low to medium ject to erate per- 
susceptibility erosion. meability. 
to piping; fair 
to good com- 
paction char- 
acteristics. 

Unsuitable _____ Good ---------- Moderate per- Medium to low Adequate natu- | Slopes of 0 to 9 Slopes of 0 to 9 
meability; shear strength; ral drainage. percent; well percent; foot 
slopes of 0 to medium com- drained to Slope posi- 

9 percent. pressibility; moderately tion; subject 
low compacted well drained; to siltation; 

ermeability ; susceptible to moderate 
ow to medium run-on from permeability. 
susceptibility upslope; sub- 
to piping; fair ject to erosion. 
to good com- 
paction char- 
acteristics. 

Unsuitable _____ Good = Moderate per- Medium to low Moderate per- Slopes of 0 to 2 Slopes of 0 to 2 
meability; shear strength; meability ; percent; mod- percent on 
seasonal high medium com- seasonal high erately well bottom lands. 
water table at pressibility; water table drained; sea- 

a depth of 3 to low perme- at a depth of sonal high 

5 feet. ability of com- 8 to 5 feet; water table at 

acted soil ; slopes of 0 to a depth of 3 
ow to medium 2 percent; to 5 feet; sub- 
susceptibil- subject to ject to flood- 
ity to piping; flooding. ing. 
fair to good 
compaction 
characteris- 


tics. 
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Soil series and map symbols 


Septic tank 
absorption fields 


Killduff: 20C2, 2002, 2082 -------- Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 9 
to 14 per- 
cent. 

Severe if slopes 
are 14 to 18 
percent. 


Severe: mod- 
erately slow 
permeability; 
slopes of 2 to 
14 percent. 


Ladoga: 768, 76C2, 2 


822D2, 822E2 Severe: slow 
to very slow 
permeability; 
seasonal high 
water table. 


Lamoni: 


Lawler: 226, 225 ---------------- Severe: con- 
tamination 
hazard to 
watercourses 
nearby; mod- 
erate over 
rapid perme- 
ability; sub- 
stratum 
somewhat 
poorly 
drained; sea- 
sonal water 
table. 


Severe: 


Severe: 


SOIL SURVEY 


Degree and kind of limitation for— 


Sewage lagoons 


Severe: slopes 
of 5 to 18 
percent; mod- 
erate perme- 
ability. 


Moderate if 
slopes are less 


than 5 percent. 


Severe if slopes 
are more than 
5 percent. 


slopes 
of 9 to 18 
percent; sea- 
sonal high 
water table. 


con- 
tamination 
hazard to 
watercourses 
nearby; mod- 
erate over 
rapid perme- 
ability in the 
substratum; 
seasonal high 
water table. 


Sanitary landfill 


Moderate: 
silty clay loam. 


Moderate: 
clay loam. 


silty 


Severe: sea- 
sonal high 
water table; 
silty clay loam 
over silty clay; 
Slow to very 
slow perme- 
ability; some- 
what poorly 
drained; 
slopes of 9 to 
18 percent. 


Severe: con- 
tamination 
hazard to wa- 
tercourses 
nearby; sea- 
sonal water 
table; rapid 
permeability 
to substratum. 


TABLE 7.—Zngineering 


Local roads 
and streets 


Severe: low 
strength; 
moderate 
Shrink-swell 
potential; 
slopes of 5 to 
18 percent. 


Severe: high 
shrink-swell 
potential; low 
strength; 
slopes of 2 to 
14 percent. 


Severe: high 
shrink-swell 
potential; low 
strength: 
slopes of 9 to 
18 percent. 


Moderate: 
somewhat 
poorly 
drained; low 
and very low 
shrink-swell 
potential; 
Slopes of 0 to 
2 percent. 


Suitability 
as source of— 


Road fill 


Poor: low 
strength; 
moderate 
shrink-swell 
potential, 


Poor: low 
strength; 
high shrink- 
swell potential. 


Poor: low 
strength; high 
shrink-swell 
potential. 


Fair: some- 
what poorly 
drained; sand 
and gravel in 
substratum; 
low to very 
low shrink- 
swell potential; 
low suscep- 
tibility to 
frost action. 


interpretations—Continued 


Suitability as source of—continued 


JASPER COUNTY, IOWA 


Pond reservoir 


Soil features affecting— 


Embankments, 
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Drainage for 


Terraces and 


Sand and gravel Topsoil areas dikes, and levees | crops and pasture Irrigation diversions 

Unsuitable _____ Good if slopes Moderate per- Medium to low Moderate per- Slopes of 5to 18 | Slopes of 5 to 
are less than 9 meability; shear strength; meability ; percent; mod- 18 percent; 
percent. slopes of 5 to medium com- slopes of 5 to erately well moderately 

Fair if slopes 18 percent. pressibility; 18 percent. drained; mod- well drained; 
are 9 to 14 low perme- erate perme- silty clay 
percent. ability of com- ability; sub- loam; moder- 

Poor if slopes pacted soil; ject to erosion. ate per- 
are 14 to 18 low to medium meability. 
percent. susceptibility 

to piping; fair 
to good com- 
paction char- 
acteristics. 

Unsuitable ----- Good if slopes Moderately Medium to low Adequate natu- Slopes of 2to 14 | Slopes of 2 to 
are less than slow perme- shear strength; ral drainage. percent; mod- 14 percent; 
9 percent, ability; slopes medium com- erately well subject to 

Fair if slopes of 2 to 14 pressibility ; drained; mod- erosion; silty 
are 9 to 14 percent. low perme- erately slow clay loam 
percent. ability of com- permeability ; subsoil at a 

acted soil; subject to depth of 11 
ow to medium erosion. inches; mod- 
susceptibility erately 
to piping; fair slow per- 
to good com- meability. 
paction char- 
acteristics. 

Unsuitable ----- Poor: clay Slow to very Medium to low Water seeps Slopes of 9 to 18. | Slopes of 9 to 
below a depth slow perme- shear strength;| downslope percent; some- 18 percent; 
of 10 inches; ability; slopes high to me- along slowly what poorly light and dry 
slopes of 9 to of 9 to 18 per- dium compres- to very slowly drained; sea- below a 
18 percent. cent. sibility ; low permeable sonal high depth of 10 

permeability layer and water table at inches; sub- 
of compacted causes sea- a depth of 1 ject to ero- 
soil; medium sonal high foot to 8 feet; sion; slow to 
susceptibility water table slow to very very slow 
to piping; fair at a depth of slow perme- ermeabil- 
to poor com- 1 foot to 3 ability; sub- ity; difficult 
paction char- feet; slopes of ject to erosion. to vegetate. 
acteristics. 9 to 18 per- 
cent. 
عن‎ ses Good ..........]| Moderate over Medium shear Moderate over Slopes of 0 to 2 Slopes of 0 to 
rapid perme- strength; low rapid perme- percent; some- 2 percent; 
ability; sea- to medium ability; sea- what poorly bottom 
sonal high compressibil- sonal high drained; mod- lands. 
water table at ity; high to water table; erate over 
a depth of 3 to medium per- slopes of 0 to rapid perme- 
5 feet; slopes meability of 2 percent; ability; sea- 
of 0 to 2 per- compacted subject to sonal high 
cent. soil; medium flooding. water table at 
to high sus- a depth of 8 to 
ceptibility to 5 feet. 


piping; fair to 
good compac- 
tion character- 
istics. 
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Soil series and map symbols 


Septic tank 
absorption fields 


Slight if slopes 
are 2 to 9 
percent: 
moderate 
permeability. 

Moderate if 
slopes are 9 
to 14 percent. 


Lester: 2368, 23662, 236D2 اس‎ 


Severe: mod- 
erately slow 
permeability; 
slopes of 14 
to 40 per- 
cent. 


Lindley: 65E, 65E3, 65F, 65G ______ 


Severe: mod- 
erately slow 
permeability; 
seasonal high 
water table. 


Mahaska: 280 -----------~------- 


Marsh: 354 -------------------- 


Moderate: 
moderate 
permeability. 


Martinsburg: 


SOIL SURVEY 


Degree and kind of limitation for— 


Sewage lagoons 


Sanitary landfill 


TABLE 7.— Engineering 


Local roads 
and streets 


Unsuitable .... 


Moderate: 
moderate per- 
meability ; 
Slopes of 2 to 
5 percent. 

Severe if slopes 
are 5 to 14 
percent. 


Severe: slopes 
of 14 to 40 
percent, 


Moderate: 
moderately 
slow perme- 
ability; sea- 
Sonal high 
water table. 


Unsuitable 


Moderate if 


slopes are 2 to 


5 percent; 
moderate 
permeability. 
Severe if slopes 
are 5 to 9 


percent. 


Moderate: 

loam surface 
layer; clay 
loam subsoil 
and substra- 
tum; moder- 
erately perme- 
able; slopes of 
2 to 14 percent. 


Severe: slopes 
of 14 to 40 
percent. 


Severe: sea- 
sonal high 
water table; 
silty clay loam. 


Unsuitable ----- 


Moderate: 
silty clay loam 
subsoil; re- 
ceives run-on 
from upper 
slopes. 


Severe: slopes 
of 2 to 14 
percent; mod- 
erate shrink- 
swell poten- 
tial; high 
susceptibility 
to frost action. 


Severe: slopes 
of 14 to 40 
percent; mod- 
erate shrink- 
swell poten- 
tial; high 
susceptibility 
to frost action. 


Poor: low 
Strength; 
moderate 
shrink-swell 
potential; 
susceptible 
to frost action. 


Unsuitable 


Moderate: 
moderate 
shrink-swell 
potential; 
low strength. 


Suitability 
as source of— 


Road fill 


Poor: low 
strength; 
moderate 
Shrink-swell 
potential; 
susceptible to 
frost action; 
Slopes of 2 to 
14 percent. 


Poor: low 
strength; 
moderate 
Shrink-swell 
potential; 
slopes of 14 to 
40 percent. 


Severe: low 
strength; 
moderate 
Shrink-swell 
potential; sus- 
ceptible to 
frost action; 
somewhat 
poorly drained. 


Fair to poor: 
low to medium 
strength; 
moderate 
Shrink-swell 
potential; 
high suscep- 
tibility to frost 
action; slopes 
of 2 to 9 per- 
cent. 


interpretations —Continued 
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Suitability as source of—continued 


Sand and gravel 


Unsuitable 


Unsuitable 


Unsuitable 


Unsuitable 


Unsuitable 


Topsoil 


Poor: slopes of 
14 to 40 per- 
cent. 


Fair: 
loam. 


silty clay 


Poor: very 
poorly drained. 


Fair: 
loam. 


silty clay 


Pond reservoir Embankments, 
areas dikes, and levees 
Moderate per- Medium to low 
meability ; shear strength; 
slopes of 2 to medium com- 
14 percent. pressibility ; 
low perme- 
ability of com- 
pacted soil; 
low to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics, 
Moderately slow | Medium to low 
permeability; shear strength; 
slopes of 14 to medium com- 
40 percent. pressibility; 
low perme- 
ability of com- 
pacted soil; 
medium to low 
susceptibility 
to piping; fair 
compaction 
characteris- 
tics. 
Moderately slow | Medium to low 
permeability ; shear strength; 
seasonal high medium com- 
water table pressibility 
at a depth of of compacted 
2 to 4 feet. soil ; low to 
medium sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
ties. 
Ponded areas ---| Ponded areas -- 
Moderate per- Medium to low 
meability ; Shear strength; 
slopes of 2 to medium com- 
9 percent. pressibility; 


Soil features affecting— 


medium to low 
permeability 
of compacted 


soil ; low to 
medium sus- 
ceptibility to 
piping; fair 
to good com- 
paction char- 
acteristics. 


Drainage for 
crops and pasture 


Adequate natu- 
ral drainage. 


Adequate natu- 
ral drainage. 


Moderately slow 
permeability ; 
Seasonal high 
water table at 
a depth of 2 
to 4 feet. 


Ponded areas .. 


Moderate perme- | 


ability ; slopes 
of 2 to 9 per- 
cent. 


Irrigation 


Terraces and 
diversions 


Slopes of 2 to 14 
percent; well 
drained; mod- 
erate perme- 
ability ; sub- 
ject to erosion. 


Slopes of 14 to 40 
percent; well 
drained; sub- 
ject to erosion; 
moderately 
slow perme- 
ability. 


Slopes of 0 to 2 
percent; some- 
what poorly 
drained; mod- 
erately slow 
permeability ; 
seasonal high 
water table at 
a depth of 2 to 
4 feet. 


Ponded areas -- 


Slopes of 2 to 9 
percent; sus- 
ceptible to 
overflow from 
adjacent 
slopes; well 
drained to 
moderately 
well drained. 


Slopes of 2 to 
14 percent; 
loam to 
loamy sand; 
moderate 
permeabil- 
ity; subject 
to erosion. 


Slopes of 14 to 
40 percent; 
loam to clay 
loam; mod- 
erately slow 
permeabil- 
ity; subject 
to erosion. 


Slopes of 0 to 2 
percent; silty 
clay loam; 
on ridgetops. 


Ponded areas. 


Slopes of 2 to 9 
percent; sub- 
ject to ero- 
sion on flood 
Slopes posi- 
tion. 
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SOIL SURVEY 


TABLE 7.—Enginecring 


Soil series and map symbols 


Septic tank 
absorption fields 


Moderate:‏ وب جس سے سے مت 
moderate‏ 
permeability;‏ 
seasonal high‏ 
water table.‏ 


Muscatine: 119 


Mystic سے ہے‎ —!—— Severe: slow 
Mapped only with Caleb soils. permeability ; 
seasonal high 

water table. 


Nevin: B8. ረ. Severe: mod- 
erate to 
moderately 
slow per- 
meability; 
seasonal 
high water 
table. 


Severe: sea- 
sonal high 
water table at 
a depth of 3 
to 5 feet. 


Nicollet: 55 


57082, 570C2, 570D2 _------- Severe: mod- 
erately slow 


permeability; 
Slopes of 2 to 
14 percent. 


Nira: 


Degree and kind of limitation for— 


Sewage lagoons 


Moderate: 
moderate 
permeability ; 


seasonal high 


water table. 


Severe: slopes 


of 9 to 18 per- 
cent; seasonal 


high water 
table. 


Moderate: 
moderate to 
moderately 
slow perme- 
ability; sea- 
sonal high 
water table. 


Severe: sea- 
sonal high 
water table at 


a depth of 3 to 


5 feet; mod- 
erate perme- 
ability. 


Moderate if 
Slopes are less 


than 5 percent. 
Severe if slopes 


are 5 to 14 
percent. 


Severe: 


Severe: 


Sanitary landfill 


sea- 
sonal high 
water table; 
silty clay 
loam. 


Severe: sea- 


sonal high 
water table; 
slopes of 9 to 
18 percent: 
generally clay 
loam. 


sea- 
sonal high 
water table; 


silty clay loam. 


Severe: sea- 


sonal high 
water table 
at a depth of 
8 to 5 feet; 
somewhat 


poorly drained. 


Moderate: 
silty clay loam. 


Local roads 
and streets 


Severe: low 
strength; 
susceptible 


to frost action. 


Severe: high 
shrink-swell 
potential; low 
strength; 
slopes of 9 to 
18 percent. 


Severe: low 
strength; 
moderate 
shrink-swell 
potential; 
somewhat 
poorly 
drained; sus- 
ceptible to 
frost action. 


Severe: low 
strength; 
moderate 
shrink-swell 
potential; 
susceptible to 
frost action. 


Severe: low 
strength; 
moderate 
shrink-swell 
potential: 
slopes of 2 to 
14 percent. 


Suitability 
as source of— 


Road fill 


Poor: low 


strength; 
moderate 
shrink-swell 
potential; 
susceptible to 
frost action; 
somewhat 
poorly drained. 


Poor: low 


strength; high 
shrink-swell 
potential ; 
somewhat 
poorly drained. 


Poor: low 


strength; 
moderate 
shrink-swell 
potential; 
somewhat 
poorly drained; 
susceptible to 
frost action. 


Poor: low 


strength; 
moderate 
shrink-swell 
potential; sus- 
ceptible to 
frost action; 
somewhat 
poorly drained. 


Poor: low 


strength; 
moderate 
shrink-swell 
potential. 
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interpretations—Continued 


Suitability as source of—continued 


Pond reservoir 


Topsoil 
areas 


Sand and gravel 


Soil features affecting— 


Embankments, 
dikes, and levees 


Drainage for 


crops and pasture 


Irrigation 
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Terraces and 
diversions 


Unsuitable 00 silty clay | Moderate per- 
meability ; 
slopes of 0 to 2 
percent; sea- 
sonal high 
water table at 
a depth of 3 
to 5 feet. 


Fair: 
loam. 


Unsuitable ____. Slow perme- 
ability; sea- 
sonal high 
water table; 
underlying 
material 
porous in 
places; slopes 
of 9 to 18 
percent. 


Poor: clay 
loam; slopes of 
9 to 18 per- 
cent. 


Unsuitable سس‎ 


silty clay | Moderate to 
moderately 
slow perme- 
ability; sea- 
Sonal high 
water table at 
a depth of 2 to 
4 feet; slopes 
of 0 to 2 per- 
cent. 


Fair: 
loam. 


Unsuitable ----- 


ability; slopes 
of 1 to 3 per- 
cent; seasonal 
high water 
table at a 
depth of 3 to 
5 feet. 


Unsuitable _____ silty clay | Moderately slow 
permeability; 
Slopes of 2 to 


14 percent. 


Fair: 
loam. 


Moderate perme- 


Medium to low 


shear strength; 
medium com- 
pressibility و‎ 
low perme- 
ability of 
compacted 
Soil; low to 
medium sus- 
ceptibility to 
piping; fair to 
good compac- 
tion char- 
acteristics. 


Medium to low 


Shear strength; 
medium com- 
pressibility ; 
medium to 
low permeabil- 
ity of com- 
pacted soil; 
low to medium 
susceptibility 
to piping; fair 
compaction 
characteris- 
ties. 


Medium to low 


shear strength; 
medium com- 
ressibility ; 
ow perme- 
ability of com- 
pacted soil; 
low to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics. 


Medium to low 


shear strength; 
medium com- 
pressibility ; 
medium to low 
permeability 
of compacted 
soil; high sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
tics. 


Medium to low 


Shear strength; 
medium com- 
pressibility ; 
low permeabil- 
ity of com- 
acted soil; 
ow to me- 
dium suscep- 
tibility; fair 
to good com- 
paction char- 
acteristics. 


Moderate per- 
meability; 
seasonal high 
water table 
at a depth of 
8 to b feet; 
slopes of 0 to 
2 percent. 


Slow perme- 
ability; water 
seep lines; 
seasonal high 
water table; 
slopes of 9 to 
18 percent. 


Moderate to 
moderately 
slow perme- 
ability; sea- 
sonal high 
water table; 
slopes of 0 to 
2 percent. 


Moderate per- 
meability; 
slopes of 1 to 
3 percent; 
seasonal high 
water table 
ata depth of 
8 to 5 feet. 


Moderately slow 
permeability; 
Slopes of 2 to 
14 percent ; 
adequate natu- 
ral drainage. 


Slopes of 0 to 2 
percent; some- 
what poorly 
drained; sea- 
sonal high 
water table at 
2 depth of 3 to 
5 feet. 


Slopes of 9 to 18 
percent; some- 
what poorly 
drained; sea- 
sonal high 
water table; 
subject to 
erosion. 


Slopes of 0 to 2 
percent; some- 
what poorly 
drained; sea- 
sonal high 
water table; 
subject to 
flooding. 


Slopes of 1 to 3 
percent; some- 
what poorly 
drained; sea- 
sonal high 
water table at 
a depth of 3 to 
5 feet. 


Slopes of 2 to 14 
percent; mod- 
erately well 
drained; sub- 
ject to erosion. 


Slopes of 0 to 2 
percent on 
ridgetops. 


Slopes of 9 to 
18 percent; 
clayey sub- 
Soil at à 
depth of 6 
inches; diffi. 
cult to vege- 
tate. 


Slopes of 0 to 2 
percent on 
low stream 
benches. 


Slopes of 1 to 3 
percent. 


Slopes of 2 to 
14 percent. 
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Soil series and map symbols 


Nodaway: 


Olmitz: 2738, 273C 


Otley: 2815, 281C2, 28102 


Port Byron: 620022, 62002, 62052, 
620F2. 
*Shelby: 2402, 2452, 24F2, ፃ302. 


9352. 
For Adair parts of ፃ302 and 
93E2, see Adair series. 


SOIL SURVEY 


TABLE 7.—Engineering 


Septic tank 
absorption fields 


Severe: sub- 
ject to flood- 
ing; seasonal 
high water 
table. 


Moderate: 
moderate per- 
meability; 
Slopes of 2 
to 9 percent. 


Severe: mod- 
erately slow 
permeability ; 
slopes of 2 to 
14 percent. 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 9 
to 14 percent. 

Severe if slopes 
are 14 to 25 
percent. 


Severe: mod- 
erately slow 
permeability; 
slopes of 9 to 
25 percent. 


Degree and kind of limitation for— 


Sewage lagoons 


Severe: subject 
to flooding; 
moderate per- 
meability; sea- 
sonal high 
water table. 


Moderate: 
moderate 
permeability; 
slopes of 2 to 
9 percent. 


Moderate if 
slopes are 2 to 
5 percent. 

Severe if slopes 
are more than 
5 percent. 


Moderate if 
slopes are less 
than 9 per- 
cent. 

Severe if slopes 
are 9 to 25 
percent. 


Severe: slopes 
of 9 to 25 
percent, 


Sanitary landfill 


Severe: sub- 
ject to flood- 
ing; seasonal 

high water 

table. 


Moderate: clay 
loam surface 
layer. 


Moderate: 
silty clay loam. 


Slight if slopes 
are less than 
14 percent. 

Moderate if 
slopes are 14 
to 25 percent ; 
probability of 
sand at depths 
more than 5 
feet. 


Moderate for 
area type 
landfill if 
slopes are less 
than 14 per- 
cent; severe 
if more than 
14 percent. 

Moderate if on 
trench-type 
landfills: clay 
loam. 


Local roads 
and streets 


Severe: sub- 
ject to flood- 
ing; suscep- 
tible to frost 
action ; mod- 
erate shrink- 


swell potential. 


Severe: low 
strength; 
moderate 
Shrink-swell 
potential; 
susceptible to 
frost action. 


Severe: high 
shrink-swell 
potential; low 
strength; 
slopes of 2 to 
14 percent. 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 9 
to 14 percent. 

Severe if slopes 
are 14 to 25 
percent. 


Severe: low 
strength: 
slopes of 9 to 
25 percent; 
moderate 
shrink-swell 
potential. 


We ا‎ 


Suitability 
as source of — 


Road fill 


Poor: low 
strength; 
moderate 
shrink-swell 
potential; 
susceptible to 
frost action. 


Poor: low 
strength; 
moderate 
shrink-swell 
potential; 
susceptible to 
frost action. 


Poor: low 
strength; high 
shrink-swell 
potential. 


Moderate: low 
shrink-swell 
potential; 
susceptible to 
frost action; 
slopes of 5 to 
25 percent. 


Poor: low 
strength; 
moderate 
shrink-swell 
potential; 
slopes of 9 to 
25 percent. 
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Suitability as source of—continued 


Sand and gravel Topsoil 


Unsuitable _____ 


Unsuitable ----- Good: loam; 
slopes of 2 to 
9 percent. 


Unsuitable ----- Fair: 


loam; slopes of 


2 to 14 per- 
cent. 


Unsuitable ----- Fair if slopes 
are 5 to 14 
percent. 

Poor if slopes 
are 14 to 25 


percent. 


Unsuitabl. ____ Fair if slopes 
are less than 
14 percent. 
Poor if slopes 
are 14 to 25 
percent; clay 
loam. 


JASPER COUNTY, IOWA 


Pond reservoir 


Soil features affecting— 


Embankments, 
dikes, and levees | crops and pasture 


areas 

Moderate per- Medium to low 
meability; shear strength; 
seasonal high medium com- 
water table at pressibility ; 

a depth of 3 medium to 

to 5 feet ; low permeabil- 

slopes of 0 to ity of com- 

2 percent. pacted soil; 
high suscep- 
tibility to 
piping; fair 
compaction 
character- 
istics. 

Moderate per- Medium to low 
meability ; shear strength; 
slopes of 2 to medium com- 

9 percent. pressibility ; 
low permeabil- 
ity of com- 


silty clay | Moderately slow 


permeability ; 
slopes of 2 to 
14 percent. 


Moderate per- 
meability ; 
slopes of 5 to 
25 percent. 


pacted soil; 
low to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics. 


Medium to low 


shear strength; 
medium com- 
pressibility ; 
low permeabil- 
ity of com- 
pacted soil; 
low to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics. 


Medium to low 


shear strength; 
medium com- 
pressibility ; 
medium to low 
permeability 
of compacted 
soil; high sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
ties. 


Moderately slow | Medium to low 


permeability ; 
slopes of 9 to 
25 percent. 


Shear strength; 
medium com- 
ressibility ; 
ow perme- 
ability of com- 
pacted soil ; 
low to medium 
susceptibility 
to piping; fair 
to good com- 
paction char- 
acteristics. 


Drainage for 


Moderate per- 
meability; 
seasonal high 
water table 
at a depth of 
8 to 5 feet; 
subject to 
flooding ; 
slopes of 0 to 
2 percent. 


Adequate natu- 


ral drainage; 
subject to 
overflow 
from adjacent 
side slopes. 


Moderately slow 
permeability; 
slopes of 2 to 
14 percent. 


Adequate natu- 
ral drainage. 


Adequate natu- 
ral drainage. 


Irrigation 


Slopes of 0 to 2 


percent; mod- 
erately well 
drained; sea- 
sonal high 
water table at 
a depth of 3 to 
5 feet; subject 
to flooding. 


Slopes of 2 to 9 


percent; well 
drained to 
moderately 
well drained; 
subject to 
erosion ; re- 
ceives run-on 
from adjacent 
slopes. 


Slopes of 2 to 14 


percent; mod- 
erately well 
drained. 


Slopes of 5 to 25 


percent; well 
drained; sub- 
ject to erosion; 
moderate 
permeability. 


Slopes of 9 to 25 


percent; mod- 
erately well 
drained; mod- 
erately slow 
permeability; 
subject to 
erosion. 
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Terraces and 
diversions 


Slopes of 0 to 2 
percent on 
bottom land. 


Slopes of 2 to 9 
percent on 
foot slopes; 
subject to 
siltation. 


Slopes of 2 to 
14 percent; 
moderately 
Slow perme- 
ability; sub- 
ject to ero- 
sion. 


Slopes of 5 to 
25 percent; 
subject to 
erosion. 


Slopes of 9 to 
25 percent; 
subject to 
erosion; 
moderately 
slow perme- 
ability. 
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Degree and kind of limitation for— 


TABLE "7. —Engineering 


Soil series and map symbols 


Septic tank 


absorption fields Sewage lagoons 


Sparta: 418, 41C2, 41D2 ---------- Moderate if Severe: very 
slopes are rapid perme- 
less than 9 ability; slopes 
percent. of 1 to 18 

Severe if slopes percent. 
are 9 to 18 
percent: 
hazard of con- 
tamination 
near water 
courses in 
places. 

Sperry: 122 میا‎ eseecece Severe: slow | Severe: sea- 
to very slow sonal high 
permeability; water table 
seasonal high 
water table. 

Storden: 62D, 62E, ۵2۴ --_..------ Moderate if Severe: slopes 
slopes are 5 of 5 to 25 
to 14 percent. percent. 

Severe if slopes 
are 14 to 25 
percent. 

Taintor: 279 .....-------------- Severe: slow Severe: sea- 
to moderately sonal high 


water table; 
susceptible to 
ponding. 


slow perme- 
ability; sea- 
sonal high 

water table. 


Sanitary landfill 


Severe: very 
rapid perme- 
ability. 


Severe: very 
poorly drained 
and poorly 
drained; sea- 
sonal high 
water table. 


Moderate: 
slopes of 5 to 
25 percent. 


Severe: sea- 
sonal high 
water table; 
poorly 
drained; silty 
clay loam. 


Local roads 
and streets 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 9 
to 18 percent. 


Severe: 
poorly 
drained and 
poorly 
drained; mod- 
erate to high 
shrink-swell 
potential; low 
strength. 


very 


Moderate if 
slopes are 5 to 
14 percent. 

Severe if slopes 
are 14 to 25 
percent. 


Severe: poorly 
drained; low 
strength; high 
shrink-swell 
potential; 


susceptible 
to frost action. 


Suitability 
as source of 一 


Road fill 


Good if slopes 
are 1 to 14 
percent, 

Fair if slopes 
are 14 to 18 
percent, 


Poor: low 
strength; high 
shrink-swell 
potential: 
very poorly 
drained and 
poorly drained. 


Fair: low 
strength; 
slopes of 5 to 
25 percent. 


Poor: low 
strength; high 
shrink-swell 
potential; 
poorly 
drained; sus- 
ceptible to 
frost action. 


interpretations—Continued 


Suitability as source of—continued 


JASPER COUNTY, IOWA 


Pond reservoir 


Sand and gravel Topsoil arcas 

Good source of Poor: loamy Very rapid per- 
poorly graded fine sand; meability ; 
fine sand; slopes of 1 to slopes of 1 to 
lacks gravel. 18 percent. 18 percent. 

Unsuitable سب‎ Poor: very Slow to very 
poorly slow perme- 
drained to ability; sea- 
poorly drained. sonal high 

water table at 
a depth of 0 

to 3 feet; 
slopes of 0 to 2 
percent. 

Unsuitable |... Moderate if Moderate per- 
slopes are b meability; 
to 14 per- slopes of 5 to 
cent. 25 percent. 

Severe if slopes 
are 14 to 25 
percent. 

Unsuitable _____ Poor: poorly Slow to moder- 
drained; silty ately slow 
clay loam. permeability; 

Seasonal high 
water table: 
slopes of 0 to 
2 percent. 


Soil features affecting— 


Embankments, 
dikes, and levees | crops and pasture 


Medium shear 


Strength; low 
to medium 
compressibil- 
ity; medium 
to low perme- 
ability of com- 
pacted soil ; 
medium to 
high suscep- 
tibility to 
piping; fair to 
good compac- 
tion charac- 
teristics. 


Medium to low 


Shear strength; 
medium com- 
pressibility ; 
medium to low 
permeability 
of compacted 
Soil; medium 
to high sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
tics. 


Medium to low 


Shear strength; 
medium com- 
pressibility ; 
medium to low 
permeability 
of compacted 
Soil; medium 
to high sus- 
ceptibility to 
piping; fair 
compaction 
characteris- 
ties. 


Medium to low 


Shear strength; 
medium com- 
pressibility ; 
low permeabil- 
ity of com- 

acted soil ; 
ow to medium 
susceptibility 
to piping; fair 
compaction 
characteris- 
tics. 


Drainage for 


Adequate natu- 
ral drainage. 


Slow to very 
slow perme- 
ability ; sea- 
sonal high 
water table 
at a depth of 
0 to 3 feet; 
slopes of 0 to 
1 percent; 
outlets not 
readily avail- 
able; ponding 
occurs after 
heavy rains. 


Adequate natu- 
ral drainage. 


Moderately 
Slow to slow 
permeability; 
seasonal high 
water table; 
slopes of 0 to 
2 percent; 
some ponding 
occurs after 
heavy rains. 


Irrigation 


Slopes of 1 to 18 


percent;exces- 
sively drained; 
permeability 
is rapid; 
subject to 
erosion. 


Slopes of 0 to 1 


percent; poorly 
drained to 
very poorly 
drained; sea- 
sonal high 
water table at 
a depth of 0 to 
3 feet; slow to 
very slow 
permeability. 


Slopes of 5 to 25 


percent; some- 
what exces- 
sively drained; 
moderate 
permeability; 
subject to 
erosion. 


Slopes of 0 to 2 


percent; poorly 
drained; mod- 
erately slow to 
slow perme- 
ability; sea- 
sonal high 
water table at 
a depth of 1 
foot to 3 feet. 
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Terraces and 
diversions 


Slopes of 1 to 
18 percent; 
subject to 
erosion; diffi- 
cult to vege- 
tate; very 
rapid perme- 
ability. 


Slopes of 0 to 1 
percent on 
upland posi- 
tions. 


Slopes of 5 to 
25 percent on 
upland side 
Slopes; sub- 
ject to ero- 
sion; difficult 
to vegetate. 


Slopes of 0 to 2 
percent on 
upland flat 
divides; slow 
to moder- 
ately slow 
permeability. 
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Soil series and map symbols 


Tama: 120, ۱208, 120C2, 12002, 
T1208," TI20C- 


Terr: 27B ሪኤ ሠ መ መመመመመመ 
Tuskeego: 453 ----------------- 
Wabash: 172 2. __ 


Septic tank 
absorption fields 


Slight if slopes 
are less than 
9 percent. 

Moderate if 
slopes are 9 
to 14 per- 
cent. 


Severe: sub- 
ject to flood- 
ing; very 
slow perme- 
ability; sea- 
sonal high 
water table. 


Severe: sea- 
sonal high 
water table; 
subject to 
flooding ; 
very slow 
permeability. 


SOIL SURVEY 


Degree and kind of limitation for— 


Sewage lagoons 


Moderate if 
slopes are less 
than 5 per- 
cent; moder- 
ate perme- 
ability. 

Severe if slopes 
are 5 to 14 
percent. 


Moderate: 
moderate 
permeability ; 
slopes of 2 to 
B percent. 


Severe: sub- 
ject to flood- 
Ing; seasonal 
high water 
table. 


Severe: sea- 
sonal high 
water table; 
subject to 
flooding; high 
organic matter 
content. 


Sanitary landfill 


Moderate: 


silty clay loam. 


Slight 


Severe: sub- 
ject to flood- 
ing; seasonal 
high water 
table; silty 
clay; hazard 
of contami- 
nation near 
watercourse. 


Severe: sub- 
ject to flood- 
ing; very 
poorly 
drained; sea- 
sonal high 
water table; 
silty clay. 


TABLE "7. ——Engineering 


Local roads 
and streets 


Severe: low 
strength; 
moderate 
shrink-swell 
potential; 
slopes of 0 to 
14 percent. 


Moderate: low 
strength; sus- 
ceptible to 
frost action. 


Severe: very 
poorly 
drained; 
high to moder- 
ate shrink- 


swell potential; 
Subject to 
flooding; low 
strength. 


Severe: 
poorly 
drained; sub- 
ject to flood- 
ing; low 
strength; high 
shrink-swell 
potential. 


very 


Suitability 
as source of 一 


Road fill 


Poor: low 
strength; 
moderate 
shrink-swell 
potential. 


Fair: low 
strength; 
susceptible to 
frost action. 


Poor: low 
strength; high 
to moderate 
shrink-swell 
potential; 
poorly drained. 


Poor: low 
strength; high 
shrink-swell 
potential; 
very poorly 
drained. 
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interpretations—Continued 


Soil features affecting— 


Suitability as source of—continued 


acteristics. 


to 3 feet. 


: Pond reservoir Embankments, Drainage for ERE Terraces and 
Sand and gravel Topsoil areas dikes, and levees | crops and pasture Irrigation diversions 
Generally un- Fair: slopesof | Moderate per- Medium to low Adequate natu- Slopes of 0 to 14 Slopes of 0 to 
suitable: 0 to 14 per- meability ; shear strength; ral drainage. percent; well 14 percent; 
exploration cent ; silty slopes of 0 to medium com- drained; mod- subject to 
needed on elay loam. 14 percent. pressibility; erate perme- erosion on 
benches; pos- medium to low ability; sub- slopes of 
sibility of permeability ject to erosion more than 2 
sand below a of compacted on slopes of percent; 
depth of 5 Soil; medium more than 2 moderate 
feet. to high sus- percent, permeability. 
ceptibility to 
piping; fair 
compaction 
characteris- 
tics. 
Unsuitable .. Good -----—---- Moderate per- Medium to low Adequate natu- Slopes of 2 to 5 Slopes of 2 to 5 
meability ; shear strength; ral drainage. percent; mod- percent on 
Slopes of 2 to medium com- erately well foot slope 
5 percent. pressibility; drained ; mod- position; 
medium to erate perme- moderate 
low permeabil- ability. permeability. 
ity of com- 
pacted soil; 
medium to 
high suscep- 
tibility to pip- 
ing; fair 
compaction 
characteris- 
tics. 
Unsuitable _____ Poor: poorly Very slow per- Medium to low Very slow per- Slopes of 0 to 1 Slopes of 0 to 1 
drained. meability; Shear meability ; percent; very percent 
seasonal high strength; seasonal high slow perme- on bottom 
water table at medium com- water table at ability; poorly lands; very 
a depth of pressibility ; a depth of 1 drained; sub- slow perme- 
1 foot to 3 medium to low foot to 3 feet; ject to flood- ability; diffi- 
feet; slopes of permeability subject to ing; seasonal cult to out- 
0 to 1 percent; of compacted flooding and high water lets. 
subject to Soil; high to ponding; table at a 
flooding and medium sus- slopes of 0 depth of 1 foot 
ponding. ceptibility to to 1 percent. to 3 feet. 
piping; fair 
compaction 
characteris- 
tics. 
Unsuitable _____ Poor: very Very slow per- Medium to low Very slow per- Slopes of 0 to 2 Slopes of 0 to 2 
poorly drained; meability ; shear meability ; percent; very percent on 
silty clay. seasonal high strength; seasonal high Slow perme- bottom lands; 
water table at high compress- water table ability; very silty clay; 
a depth of 1 ibility ; low at a depth of poorly very slow 
foot to 3 feet; permeability 1 foot to 3 drained; sus- permeability. 
slopes of 0 to of compacted feet; slopes of ceptible to 
2 percent; Soil; low sus- 0 to 2 percent; stream over- 
subject to ceptibility to subject to flow; seasonal 
flooding and piping; fair flooding and high water 
ponding. to poor com- ponding. tableata 
paction char- depth of 1 foot 
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Degree and kind of limitation for— 


Soil series and map symbols 


TABLE 7.—Engineering 


Suitability 
as source of— 


Septic tank š Local roads 
absorption ñelds Sewage lagoons | Sanitary landfill and streets Road fill 
Webster: 107 ጨጨ لس‎ Severe: sea- Severe: sea- Severe: poorly | Severe: poorly | Poor: low 
sonal high sonal high drained; silty drained; low strength; 
water table; water table; clay loam. strength; shrink-swell 
moderate moderate to moderate potential; 
to moder- moderately shrink-swell poorly drained. 
ately slow slow perme- potential; 
permeability. ability; mod- susceptible 
erate organic to frost 
matter content. action. 

Wiota: 7 se Slight لست‎ Severe: mod- Severe: silty Severe: low Poor: low 
erate perme- clay loam; strength; strength; 
ability; hazard hazard of con- moderate moderate 
of contamina- tamination; shrink-swell shrink-swell 
tion; possibil- possibility of potential: potential. 
ity of sand sand below a susceptible to 
below a depth depth of 5 frost action. 
of 5 feet; near feet; near wa- 
water course. ter course. 

Zook: 54 unm Severe: sub- Severe: sub- Severe: sub- Severe: poorly | Poor: low 

ject to flood- ject to flood- ject to flood- drained; sub- strength; high 
ing; slow ing; seasonal ing; poorly ject to flood- shrink-swell 
permeability ; high water drained; sea- ing; high potential; 
seasonal high table; high sonal high shrink-swell poorly drained; 


water table. 


content of or- 
ganic matter. 


water table; 
hazard of con- 
tamination. 


potential; sus- 
ceptible to 
frost action. 


susceptible to 
frost action. 


* Bench phases, indicated by a “T” prefix, generally are underlain by stratified alluvium instead of glacial till. Alluvium is 


gray, deoxidized colors and by mottles, concretions, 
and pipestems produced by segregations of iron. The 
Nira and Killduff soils, for instance, formed at least 
partly in the weathered loess. 

Glacial till is a major parent material of the soils 
on uplands. It is a heterogeneous mixture of sand, silt, 
clay, pebbles, and boulders deposited by glaciers. It 
shows little or no evidence of sorting by water. Three 
glaciers deposited material in Jasper County. The 
Nebraskan till was buried by the Kansan till and 
normally is exposed only near the base of the steeper 
slopes (4). The two tills are similar. They are sep- 
arated by a paleosol that formed in the upper part of 
the Nebraskan till before it was buried. These two 
tills, where unweathered, are calcareous, firm clay 
loam. Soils that formed in this parent material include 
the Shelby, Gara, and Lindley soils. 

During interglacial times, soils formed in the till 


that was exposed at the surface. These interglacial 
periods were the Aftonian, after the Nebraskan; the 
Yarmouth, after the Kansan; and the Sangamon, after 
the Illinoian glacial period (the Illinoian glacier did 
not extend into Jasper County). Subsequently, these 
paleosols were covered by glacial till or loess, or both. 
They have been beveled and exposed by geological 
erosion and today crop out on hillsides. Soils that 
formed on stable positions during the Aftonian and 
the Yarmouth-Sangamon interglacial periods were 
strongly weathered and the paleosol that developed 
had a thick, gray, clayey subsoil. It is called gumbotil 
(3). The Clarinda soils formed mainly in the exposed 
gumbotil. The Lamoni soils formed where the upper 
part of the gumbotil has been eroded away. They 
formed in the lower part and have a thinner clayey 
layer than Clarinda soils. 

Some surfaces continued to erode and did not stabi- 
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interpretations—Continued 


Suitability as source of—continued 
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Soil features affecting— 


coarse textured and at a depth of as little as 5 feet in places. 


lize until Sangamon times, Paleosols fornied on these 
sloping surfaces during the late Sangamon interglacial 
period. Those paleosols are less weathered than the 
gumbotil They are reddish and are thinner and less 
clayey than the gumbotil. They are characterized by a 
Stone line in the upper part of the clayey layer or im- 
mediately over that layer. On the stone line is an 
overburden of loamy sediments (7, 9). This late San- 
gamon paleosol is in the parent material for Adair and 
Armstrong soils (fig. 18). 

The third glaciation, the Carey substage of the Wis- 
consin, covered approximately one township in the 
northwest corner of the county. This glaciation oc- 
curred about 12,000 to 14,000 years ago, after the 
period of loess deposition (8). Where unweathered, the 
til is caleareous, friable loam. Soils that formed in 
this parent material include the Clarion, Hayden, and 
Lester soils. Water has moved some soil material from 


ceptibility to 
piping; fair to 
good compac- 
tion charac- 
teristics. 


medium sus- 
ceptibility to 
piping; fair 


tics. 


7 Pond reservoir Embankments, Drainage for r š Terraces and 
Sand and gravel Topsoil areas dikes, and levees | crops and pasture Irrigation diversions 
Unsuitable د‎ Poor: poorly Moderate to Medium to low Moderate to Slopes of 0 to 2 Slopes of 0 to 2 
drained. moderately Shear strength; moderately percent; mod- percent; 

slow perme- medium com- slow perme- erate to mod- moderate to 

ability; pressibility ; ability; erately slow moderately 

slopes of 0 to low perme- slopes of 0 to permeability ; slow perme- 

2 percent; ability of 2 percent; poorly drained. ability; silty 

subject to compacted subject to clay loam. 

ponding. soil; low to ponding. 

medium sus- 


Generally un- Good سب‎ Moderate per- Medium to low Adequate natu- Slopes of 0 to 2 Slopes of 0 to 2 
suitable; sand meability ; shear strength;| ral drainage. percent; mod- percent on 
occurs below a slopes of 0 to medium to erate. stream 
depth of 5 2 percent. high compres- benches; silty 
feet; explo- sibility; low clay loam; 
ration needed. permeability moderate 

of compacted permeability. 
soil; low to 


compaction 
characteris- 
tics. 
Unsuitable _____ Poor: poorly Slow perme- Medium to low Slow permeabil- | Slopes of 0 to 2 Slopes of 0 to 2 
drained. ability; sea- shear strength ; ity; seasonal percent; slow percent on 
sonal high medium to high water permeability ; bottom lands; 
water table at high compres- table ata poorly silty clay 
a depth of 1 sibility; low depth of 1 drained; sea- loam to 
foot to 3 feet; permeability foot to 3 feet; sonal high silty clay; 
slopes of 0 to of compacted slopes of 0 to water table at slow perme- 
2 percent; sub- soil; low sus- 2 percent; a depth of 1 ability. 
ject to flood- ceptibility to subject to foot to 3 feet; 
ing. piping; fair flooding. susceptible to 
compaction stream over- 
characteris- flow. 


the higher elevations to lower positions nearby. The 
Webster, Canisteo, and Nicollet soils formed in these 
sediments and in the underlying till. 

Alluvium is the parent material of most of the soils 
in the valleys. It is material deposited by water, and it 
ranges from silty clay or clay to sand in texture. Some 
alluvium has been deposited within the past few years. 
Much of the alluvium on stream benches and second 
bottom lands, however, was deposited many years ago. 
Some of the benches are underlain by coarse textured 
glacial outwash, which is sand and gravel washed from 
melting glaciers and deposited in the valleys by water. 

The recent alluvium is so mixed in places that no 
soil series is identified. These areas are shown on the 
map as Alluvial land. Soils that formed in recent al- 
luvium include Nodaway and Ackmore soils. These 
soils are lighter colored and more stratified in color 
and texture than soils in older alluvium. 
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Figure 17.—Relationship of parent material to some soils of Jasper County. 


Generally, the Coland, Colo, Kennebec, Wabash, and 
Zook soils formed in older alluvium than Nodaway and 
Ackmore soils. They have accumulated more organic 
matter, so they are darker colored. They are also less 
stratified. This results partly from being farther from 
the stream in positions where particles dropped by the 
floodwaters are more uniform in size. It also results 
from the greater length of time that soil forming 
processes have influenced the mixing of the different 
layers of alluvium. 

Lawler soils are on benches. These soils formed in 
older alluvium that overlies glacial outwash. Wiota 
and Nevin soils also are on benches. 

A number of soils formed in local alluvium. This 
aluvium washed from nearby hillsides and is on al- 
luvial fans and foot slopes. The local alluvium is also 
called colluvium. The Ely, Judson, Martinsburg, Olmitz, 
and Terril soils formed in local alluvium. 

Caleb and Mystic soils formed in very old alluvium. 
This alluvium was derived from the erosion of glacial 
till during geologic times. It exists now mainly as 
remnants of high benches or foot slopes along the 
edges of the larger valleys. 

Eolian sand is a minor parent material in Jasper 
County. It is a wind deposited material that has a 
high content of fine and very fine sand. Most of the 
eolian sand is on stream benches or on the uplands near 
major streams. Some of the sand on the benches was 
deposited originally by water and then reworked by 


wind. Sparta and Chelsea soils formed in this parent 
material. 

Bedrock is buried to a considerable depth by glacial 
till and loess in most places. Bauer soils formed in 
shale. Narrow outcrops of sandstone occur in a few 
places. They are indicated by a special symbol on the 
soil map and are not identified by soil series. 


Climate 


Available evidence suggests that in Jasper County 
the soils have been developing under the influence of a 
midcontinental, subhumid climate for at least 5,000 
years. Between 5,000 and 16,000 years ago, the climate 
was conducive to forest vegetation (7). The morphol- 
ogy of most soils of Jasper County indicates that the 
soils developed in a climate similar to the present 
climate. 

The average precipitation is 33 inches. May and June 
have the most precipitation and February has the 
least. The average length of growing season is 165 
days. The annual daily maximum temperature is 
60.6? F and the daily minimum temperature is 39.4? F. 
The warmest month is July and the coldest month is 
January. The average aniount of snowfall in the county 
is about 38 inches. . 

The influence of the general climate of the region 
is modified by local conditions in or near the developing 
soil. The climate in south-facing areas is warmer and 
less humid than the climate in level or north-facing 
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Figure 18-4 paleosol underlying loess in a road cut. Where this 
paleosol is exposed on hillsides, it is the parent material for Adair 
and Armstrong soils, 


areas. The bottom lands are wetter and colder than 
most areas around them. These contrasts account for 
some differences in soils within the same general 
climatic region. 


Plant and animal life 


A number of kinds of living organisms are im- 
portant in soil development. The activities of burrow- 
ing animals, worms, and micro-organisms are reflected 
in soil properties. Differences in the kind of vegetation 
cause the most marked differences between soils (5). 

Tall grasses were luxuriant in the open parts of the 
landscape. Forests were along the rivers and larger 
creeks. 

Soils that formed under prairie vegetation typically 
have a thicker, darker colored surface layer than soils 
that formed under trees, because grasses have many 
roots and tops that have decayed or are in the soil. 
The organic matter under trees was derived principally 
from leaves. It was deposited mainly on the surface of 
the soil. Soils that formed under trees generally are 
more acid than those that formed under grass. Tama 
and Otley soils are typical of those that formed under 
prairie vegetation. Soils such as Fayette and Clinton 
soils formed under trees. Gara and Downs soils have 
properties that are intermediate between properties of 
soils that formed under trees and those that formed 
under grass. 

Man has had marked influence on soils. Changes 
have occurred in the soil as a result of use. Changes 
caused by water erosion are the most apparent. On 
many cultivated soils part of the original surface layer 
has been lost through sheet erosion. In some places all 
the original surface layer is gone and gullies have 
formed. Tillage alters the structure of the surface 
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layer of the soil; in many places a compacted plow sole 
is evident. Less obvious are chemical changes brought 
about by lime and fertilizer and changes in microbial 
activity and organic matter content that result from 
removing the native vegetation and substituting crops. 


Relief 


Relief, or topography, refers to the lay of the land. 
It ranges from nearly level to very steep in Jasper 
County. Relief is an important factor in soil formation 
because of its effect on drainage, runoff, height of 
water table, and erosion. Differences in topography is 
the basic reason for the differing properties of some 
of the soils in the county. 

Even though soils formed in the same parent ma- 
terial, the influence of relief is seen in the color, thick- 
ness, and horizonation of the soils. Tama, Muscatine, 
and Garwin soils are examples of soils that formed in 
similar parent material but differ in characteristics 
mainly because of relief. Garwin soils are poorly 
drained and occur on level, slightly concave uplands 
where surface runoff is slow or impounded. Muscatine 
soils are somewhat poorly drained and are on nearly 
level uplands. Some of the water runs off. Tama soils 
are well drained and in positions where much water 
runs off and erosion occurs. The water percolates 
through soils and removes clay from the A horizon. 
Much of this clay accumulates in the B horizon. 
Garwin soils have accumulated more clay than Tama 
soils. Muscatine soils have a thicker surface layer than 
Tama soils. The steeper the slopes, the less thick the 
dark colored surface layer in Tama soils. 

Relief affects the color of the B horizon through its 
effect on drainage and aeration. The subsoil of a soil 
with good drainage generally is brown because iron 
compounds are oxidized and distributed throughout the 
horizon. Tama is an example of a soil that has a brown- 
ish subsoil. The subsoil of a soil with restricted drain- 
age is generally grayish or mottled in color. Garwin 
soils have grayish colors in the subsoil. The Zook soils 
of the bottom lands have a grayish colored or mottled 
gray subsoil and they are poorly drained. 

Time 

The passage of time enables the factors of relief, 
climate, and plant and animal life to bring about 
changes in parent material. Very similar soils form in 
widely different kinds of parent material if other fac- 
tors continue to be active over long periods of time. 
Soil development, however, is generally interrupted by 
geologic events that expose new material. 

New parent material has been added to the uplands 
at least three times (13). In most of the county the 
bedrock has been covered by glacial drift from two 
different glaciers. Then the present surface material, 
the loess, was deposited. In the northwest corner an- 
other material was added by a more recent glacier 
about 12,000 to 14,000 years ago. Each time new ma- 
terial has been added, existing soils were buried and 
further development in them stopped (6). In places 
the paleosols have been uncovered by erosion. These 
old soils became the parent material for soils forming 
under climatic conditions that have existed since that 
material was reexposed at the surface. Adair, Arm- 
Strong, Clarinda, and Lamoni soils are present-day 
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soils that formed in paleosols in the Kansan or Ne- 
braskan tills. 

The radiocarbon technique for determining the age 
of carbonaceous material found in loess and till has 
been useful in dating soils of Wisconsin age (8). Loess 
پت‎ i took place about 29,000 to 14,000 years 
ago (7). 

Geologic erosion, however, has beveled much of the 
landscape, removed material from side slopes, and 
deposited new sediments downslope (10). The soils on 
the side slopes are generally less than 14,000 years 
old. The soils that formed on foot slopes, such as Ely 
soils, are more recent, and some are less than 1,800 
years old. 


Processes of soil horizon differentiation 


A soil is composed of one or more layers called 
horizons. Soil horizons approximately parallel the land 
surface and are differentiated on the basis of proper- 
ties such as color, texture, structure, thickness, and 
mineral and chemical composition. The horizons of a 
soil occur in a vertical sequence from the surface 
down to a depth of several feet. The sequence of hori- 
zons collectively makes up a soil profile. Each soil has 
a unique profile that varies in the kind and number of 
horizons. 

Horizon differentiation occurs because of four basic 
kinds of change. These are additions, removals, trans- 
fers, and transformations in the soil system (11). 
Each of these four kinds of change affects many sub- 
stances that make up soil. For example, there are 
additions, removals, transfers, or transformations of 
organic matter, soluble salts, carbonates, sesquioxides, 
or silicate clay minerals. 

In general these processes tend to promote horizon 
differentiation, but some tend to offset or retard it. 
These processes, and the changes brought about, pro- 
ceed simultaneously in soils, and the ultimate nature 
of the profile is governed by the balance of these 
changes within the profile. 

All soils in Jasper County have some accumulation 
of organic matter in the uppermost part of the profile. 
These soils range from high to very low in organic 
matter content. For example Fayette, Clinton, and 
Chelsea soils have a thin Al horizon and are low or 
very low in organic matter content, whereas Garwin 
and Colo soils have a thick Al horizon and are high in 
organic matter content. 

The removal of substances from parts of the profile 
is important in the differentiation of soil horizons in 
Jasper County. The movement of calcium carbonates 
downward in the soil material as a result of leaching 
is an example. In Storden soils, for example, little 
calcium carbonate has been removed, so they are cal- 
careous at or near the surface. Most soils in Jasper 
County, however, are moderately to strongly leached. 
Adair, Clinton, and Lindley soils have a strongly 
leached profile. 

The translocation of clay minerals is an important 
process in horizon differentiation. The clay minerals 
are carried downward from the A horizon in sus- 
pension in percolating water. They accumulate in the B 
horizon in pores and root channels and as clay films on 
ped faces. Clinton and Fayette soils are good examples 
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of soils in which clay minerals have been translocated 
downward to the B horizon. 

Another kind of transfer, which is minimal in most 
soils of this county, occurs by shrinking and swelling. 
In very clayey soils cracks form and some materials 
from the surface layer are incorporated into lower 
parts of the profile. Clarinda, Zook, and Wabash soils 
have a high potential for this type of transfer. 

Transformations are both physical and chemical. 
For example, soil particles are weathered to smaller 
sizes. Gleying, a chemical process, involves the satura- 
tion of soil with water for long periods of time in the 
presence of organic matter. It is characterized by the 
presence of ferrous iron and by neutral gray colors 
that commonly change to brown on exposure to air. 
Gleying is associated with poorly drained and very 
poorly drained soils such as Garwin and Wabash soils. 


Classification of the soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop: principles that help us to 
understand their behavior and their response to 
manipulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965 (12). Because this system is under continual 
study, readers interested in developments of the cur- 
rent system should search the latest literature avail- 
able (15). 

The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, 
and series. In this system the criteria used as a basis 
for classification are soil properties that are observable 
and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped. The same property or subdivisions of this 
property may be used in several different categories. 
In table 8, the soil series of Jasper County are placed 
in three categories of the current system. Classes of 
the current system are briefly defined in the following 
paragraphs. 

ORDER.— Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions to this are the Entisols, Histosols, 
and Vertisols, which occur in many different climates. 
Each order is named with a word of three or four 
syllables ending in sol (Moll-i-sol). Four of the ten 
orders—Alfisols, Entisols, Inceptisols, and Mollisols— 
are represented in Jasper County. 

SUBORDER.—Each order is divided into suborders 
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using those characteristics that seem to produce classes 
with the greatest genetic similarity. The suborders are 
more narrowly defined than are the orders. The soil 
properties used to separate suborders are mainly those 
that reflect either the presence or absence of a water 
table at a shallow depth, soil climate, the accumulation 
of clay, iron, or organic carbon in the upper part of the 
solum, cracking of soils caused by a decrease in soil 
moisture, and fine stratification. The names of sub- 
orders have two syllables. The last syllable indicates 
the order. An example is Aquoll (Aqu, meaning water 
or wet, and oll, from Mollisol). 

GREAT GROUPS.—Soil suborders are divided into 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
carbonates, and other constituents have accumulated 
or have been removed: and those that have pans that 
interfere with growth of roots, movement of water, or 
both. Some features used are reaction, soil climate, 
Soil composition, and color. The names of great groups 
have three of four syllables and are made by adding a 
prefix to the name of the suborder. An example is 
Haplaquoll (Hapl, meaning simple horizons, aqu for 
wetness or water, and oll, from Mollisols). 

SUBGROUPS.—Great groups are divided into sub- 
groups, one representing the central (typic) segment 
of the group, and others called intergrades that have 
properties of the group and also one or more proper- 
ties of another great group, suborder, or order. Other 
subgroups may have soil properties unlike those of any 
other great group, suborder, or order. The names of 
subgroups are derived by placing one or more adjec- 
tives before the name of the great group. An example 
is Typic Haplaquolls (a typical Haplaquoll). 

FAMILIES.—Families are separated within a sub- 
group primarily on the basis of properties important 
to the growth of plants or to the behavior of soils 
when used for engineering. Among the properties con- 
sidered are texture, mineralogy, reaction, soil tempera- 
ture, permeability, soil depth, and consistence. A 
family name consists of a series of adjectives preced- 
ing the. subgroup name. The adjectives are the class 
names for texture, mineralogy, and so on that are 
used as family differentiae. (See table 8.) An example 
is aE fine-loamy, mixed, mesic family of Typic Hapla- 
quolls. 


Environmental factors affecting soil 
use 


Certain factors that affect or have affected the use 
of soils are discussed in this section. This information 
was compiled from records of the U.S. Bureau of the 
Census, the National Weather Service, and other pub- 
lished sources. 


History and development 


About 1843 the first settlers arrived in what is now 
Jasper County and settled near Monroe. Jasper County 
was organized in 1846. Before 1846, this area was 
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the hunting ground of Indians of the Iowa, Sac, and 
Fox tribes. 

Most of the early settlers were from states east of 
lowa. Some settlers came from as far away as New 
England. Some parts of the county were settled by 
immigrants from Germany and Holland. 

In 1920 the total population of Jasper County was 
27,855. Newton, the county seat, had a population of 
6,627. In 1970 Newton's population was 15,619 and 
Jasper County's was 35,424. Eleven other towns or 
villages had populations totaling more than 8,000. 


Transportation 


Federal, State, and County roads provide routes for 
auto traffic and for transporting farm products to 
market. Interstate 80 extends east and west across the 
middle of Jasper County. Railroad tracks cross the 
county from east to west and from north to south, and 
the trains serve many of the towns in the county. Bus 
transportation is available in many parts of the county, 
and motor freight lines serve most of the trading 
centers. Surfaced roads are on most section lines. 


Marketing 


Farm products can be sold at many outlets in the 
county. Livestock sale pavillions, buying stations, and 
grain elevators are available in the major towns. Farm 
centers and implement dealers are available. Com- 
munication also helps to make agriculture a thriving 
enterprise in Jasper County. Specialization in both 
crop and livestock programs is increasing. Production 
of hybrid corn seed is a growing industry. A bull test- 
ing station near Newton is also a promising enterprise. 
Most milk produced in the county is marketed at ade- 
quate outlets such as the large creameries in Des 
Moines and a cheese plant in Newton. 


Topography 


Jasper County is in the central part of the State. 
Nearly level to hilly, loess-covered uplands extend 
over the major part of it. The northwest corner of 
the county is a nearly level to rolling glacial till plain. 

Drainage is mainly via the South Skunk River and 
its tributaries. The North Skunk River is second in 
size to the South Skunk River. It drains the north- 
central and eastern parts of the county and joins the 
South Skunk River in Keokuk County. Indian Creek is 
the largest tributary of the South Skunk River. It 
enters the county near the northwest corner. Squaw 
Creek and Buck Creek are the other principal tribu- 
taries. Drainage courses in the county run mainly 
southeast. Small tributaries of the Iowa River drain 
the northeast corner of the county. The southwest 
corner is drained by tributaries of the Des Moines 
River. 

The uplands in the county are approximately 900 
feet to 1,000 feet above sea level. The highest town in 
the county is Newburg, where the elevation is 1,029 
feet above sea level. The lowest elevation, about 750 
feet above sea level, is on the South Skunk River 
bottom, south of Reasnor. 
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TABLE 8.—Soil classification 


Series Family Subgroup Order 
Ackmore |... لس سس‎ Fine-silty, mixed, nonacid, mesic |... سس سس‎ Aeric Fluvaquents ---------------- Entisols. 
Adair? - 900 Fine, montmorillonitic, mesic 000 Aquic Argiudolls ‌يئيپ‎ 0 ۰ 3501118018. 
Armstrong ------------- Fine, montmorillonitic, mesic u none Hapludalfs __.___ --| Alfisols. 
Atterberry یی‎ == Fine-silty, mixed, mesic ___ LLL Udollie Orchraqualfs Alfisols. 
Fine, mixed, mesic uuu Typic Hapludolls لس سس سس‎ Mollisols. 
Coarse-loamy, mixed, mesic ___ Typic Hapludolls ----------------- Mollisols. 
Fine, montmorillonitie, mesic -| Typic Argiaquolls ________________ Mollisols. 
Fine-loamy, mixed, mesic = Mollie Hapludalfs _________ -=-=ሙ Alfisols. 
Fine-loamy, mixed (calcareous), mesic سا‎ Typic Haplaquolls سس سس‎ Mollisols. 
Mixed, Mesit 7 እ "0 سا‎ 2 Alfie Udipsamments ______________ Entisols. 
Fine, montmorillonitie, mesic, sloping == Typic Argiaquolls سس سس ا ہے سے‎ 11 
Fine-loamy, mixed, mesic ------------------------ Typic Hapludolls اب-2‎ 9 Mollisols. 
Fine, montmorillonitic, mesic wun Typic Hapludalfs ___ ‪پ-‎ “٢پ؟]6‎ 657 Alfisols. 
Fine-loamy, mixed, mesic ساسا ساب ماباب سس‎ መዛ መ سا‎ Cumulic Haplaquolls سس‎ Mollisols. 
Fine-silty, mixed, mesic ------------------------ Cumulic Haplaquolls -- .----.---ራ--- Mollisols. 
Coarse-loamy, mixed, mesie -——----------—----——- Typic Hapludolls سس‎ Mollisols. 
Fine-silty, mixed, mesic ጨጨ መመ ሠ፦ሙመመመጩ መመመ መመ Mollic Hapludalfs -----~---------- Alfisols, 
Fine-silty, mixed, mesic —---------__----________ Cumulic Hapludolls 000 Mollisols. 
Fine-silty, mixed, mesie سب‎ Typic Hapludalfs |... --۔‎ Alfisols. 
Coarse-loamy, mixed, mesic ساسا ساسا ساب مات مسا ساب ساب د‎ መ= Typic Hapludolls سس سد‎ Mollisols. 
Fine-loamy, mixed, mesic a Mollic Hapludalfs _-____.-_.--_____ Alfisols. 

i Fine-silty, mixed, mesic _____ ol Typic Haplaquolls ____________.___ Mollisols. 
Hayden — َ-ص‎ 2 Fine-loamy, mixed, mesic ------------------------ Typic Hapludalfs سس د‎ Alfisols. 
Judson ----------------- Fine-silty, mixed, mesic ساب ساب سس‎ Mollisols. 
Kennebec ________ ___ Fine-silty, mixed, mesic ——--------------------—- Mollisols. 
Kallduff ظ‎ 09 Fine-silty, mixed, mesic 2 6۲66.661۷ ۷ی۷َ‎ ሠሠመመ 0 Inceptisols. 
Ladoga 0 Fine, montmorillonitic, mesic مك‎ ጨጨጨ ሬመመመ መ መ= Alfisols. 
Lamoni? _____ Fine, montmorillonitic, mesic سب‎ LL سا‎ Mollisols. 
Lawler c. aaa Fine-loamy over sandy or sandy-skeletal, mixed, Mollisols. 

mesic. 

68۰ھ سا ات سس ا سے Fine-loamy, mixed, mesic ------------------------ Mollie Hapludalfs‏ 90 8 ی2 33۱۵ء2 

Lindley = Fine-loamy, mixed, mesic سے‎ LLL ___ Typic Hapludalfs === Alfisols. 

Mahaska _--------------- Fine, montmorillonitic, mesic -------------------- Aquic Argiudolls ------------------ Mollisols. 
Martinsburg =~ Fine-silty, mixed, mesie -------------- -| Typie Hapludalfs ___---____-______ Alfisols. 

Muscatine سس سس‎ Fine-silty, mixed, mesic ------- -| Aquic Hapludolls ----------------- Mollisols. 
Mystic" i. census -| Fine, montmorillonitic, mesic -------------------- Aquollic Hapludalfs |... -.- Alfisols. 

Nevin * -| Fine-silty, mixed, mesic ----_-_-__--_-.__________ Aquic Argiudolls _--.-____________ Mollisols. 
Nicollet ________________ Fine-loamy, mixed, mesic سے سے‎ LLL ccc Aquic Hapludolls |... سے سس سس‎ Mollisols. 
Nita osx. پوے کے‎ ens Fine-silty, mixed, mesic uu Typic Hapludolls سے تس تس سا سے ہے‎ Mollisols. 
Nodaway --------------- Fine-silty, mixed, nonacid, mesic = Mollie Udifluvents سس سس ہے‎ Entisols. 
Olmitz |... ساب‎ Fine-loamy, mixed, mesic سس‎ I ںی‎ 00 Cumulic Hapludolls  ص‎  ‪ 0 Mollisols. 
Otley ہے‎ u u L. Fine, montmorillonitic, mesic _________________ 09 Typic Argiudolls un Mollisols. 
Port Byron ------------ Fine-silty, mixed, 9 سس‎ LL መ= Typic Hapludolls سس سل‎ Mollisols. 
Shelby ----------------- Fine-loamy, mixed, mesic ست‎ LLL መ= Typic Argiudolls ------------------ Mollisols. 
Sparta: ses se سب‎ Sandy, mixed, mesic سس‎ LL Ll “መመ. መሬ Ll Entic Hapludolls =... ل‎ Mollisols. 
Sperry 0160809 2 Fine, montmorillonitic, mesic ___ سس‎ _ Typic Argialbolls _____ سب‎ Mollisols. 
Storden سا‎ Lll Fine-loamy, mixed (calcareous), mesic سس‎ Typic Udorthents ساب مات ساب سس د‎ Entisols. 
Taintor uu Fine, montmorillonitic, mesic 0 ص-‎ 0020 Typic Argiaquolls سس‎ Mollisols, 
Tama መመመ መ Fine-silty, mixed, mesic ----------------------—- Typic Argiudolls ___ سس‎ Mollisols. 
OPP کات ےم سرت ےج ہے‎ Fine-loamy, mixed, mesic 2 8 0 Cumulic Hapludolls --------------- Mollisols. 
Tuskeego اب سے‎ “ራሙ == Fine, montmorillonitic, mesic سا ام سب سے‎ Mollic 061173011818 سس سس ہے‎ Alfisols. 

Wabash u Fine, montmorillonitic, mesic LL. مس‎ cl Vertic Haplaquolls سسسب‎ Mollisols. 
Webster سس سد ہے‎ Fine-loamy, mixed, mesic LL سے سے سے سے سے سے دس‎ “መሙ Typic Haplaquolls سس سا‎ ጨመ === Mollisols. 
یھ‎ a= Fine-silty, mixed, mesic 0ت -َصَص‎ Typic Argiudolls -——~-------------- Mollisols. 
20016 isa هت نی‎ Fine, montmorillonitic, mesie ل هه ما‎ Cumulic Haplaquolls |... _____ Mollisols. 


٦ی‏ 0 —————O———— a‏ ا ا ي د 
All or part of the mapping units are taxadjuncts to the series. Reasons are discussed in the series descriptions.‏ * 


Climate‘ 


Climate for Jasper County is represented by data 
taken at Newton in Jasper County and at Grinnell in 
Poweshiek County. Temperature and precipitation are 
given in table 9, and probabilities of freezing tempera- 
tures in spring and fall are given in table 10. 

Average annual precipitation is about 33 inches. 
June is the wettest month, followed by May, July, and 
August. During the 1951-60 period, an average of 21 


° This section was prepared by ROBERT J. SHAW, climatologist, 
Iowa State University. 


days per year had 0.50 inch of precipitation or more, 
and 58 days had 0.10 inch or more. About 75 percent 
of the warm season rainfall occurs as showers, some 
heavy enough to cause serious erosion. The intensity 
and duration of showers vary widely across the county. 
The probability of receiving an inch of rainfall or more 
in one week is about 4 years in 10 in June and 2 or 8 
years in 10 in July and August. 

Temperatures at Newton, particularly maximum 
temperatures, are representative of the county. There 
is a small temperature gradient from north to south 
across the county. At Newton, an average of 32 days 
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TABLE 9.— Temperature and precipitation 
[All data from Newton] 


Temperature Precipitation 
One year in 10 A 

will have— Days with verage 

Average Average Average Average Average snow cover depth of 

Month daily daily highest lowest total 1.0 inch or Snow on 

maximum | minimum E Less More Ú more days with 

than— than: snow cover 
°F °F °F °F In In In In 
January - --00‌0 30 18 51 —14 1.4 0.2 2.9 20 5 
na m 4 26 70 1 23 à 48 10 à 
arch ............5.›==-= : : š 

April 2999 61 89 83 24 2.8 1.2 5.3 (') 2 
May ---------_--- 73 51 88 35 4.1 1.5 D: ess sl =" 
June ____ 82 61 93 46 4.9 1.9 109 | ee - عد‎ 
July ---- 88 65 97 58 8.8 1.1 67 000 3 2ي‎ 
August سے‎ 86 63 96 50 3.7 1.0 0:2: SCREENS à اد‎ 
September 78 54 91 87 3.3 8 9 
October ل‎ 67 48 84 26 2.2 2 4.6 ነ) 2 
November ... 48 29 70 10 2.1 2 3.9 3 3 
December ....... 35 18 56 —5 1.3 .5 2.4 11 4 
Year. መ መመ== 61 40 ? 98 3—15 33.0 23.6 42.8 60 5 


፡ Less than !$ day. 
? Average annual highest temperature. 
* Average annual lowest temperature. 


per year have maximum temperatures equal to or 
greater than 909 F. These temperatures are too high 
for optimum crop production. Minimum temperatures 
tend to vary more across the county. Areas that are in 
low positions relative to the surrounding areas have 
lower minimum temperatures on a calm, clear night 
than urban or upland areas. 

The average date of the last killing frost in spring 
at Grinnell is April 30, and the first in fall is October 
12. These dates are representative for Jasper County. 
The average growing season is 164 days. 

For good crop production, both adequate warm- 
season rainfall and adequate subsoil-moisture reserves 
are needed. The average moisture in the soil is be- 
tween 8 and 9 inches on April 15th, and the chance 
of having less than 5 inches at this time is less than 
10 percent. An adequate reserve of moisture in the soil 
is 7 to 8 inches, and 5 inches or less is considered low. 
In years that have low moisture reserve, more than 
normal warm-season rainfall is needed if average crop 
yields are to be obtained. 


Trends in farming 


Farming in Jasper County is discussed in this sec- 
tion. Unless otherwise stated, the data given are from 
the 1972 Iowa annual farm census, published by the 
Iowa Department of Agriculture, Division of Agricul- 
ture Statistics. 

Farming is the main enterprise in Jasper County, 
and it is diversified. It includes both crop production 
and raising of livestock. About 94 percent, or 441,179 
acres, of the county is in farms. The average size of 
the farms is 247 acres. In 1972 only 44 percent of the 


farms were farmed by owners; the rest were operated 
by tenants. The trend for a number of years has indi- 
cated a decrease in the farm population and the num- 
ber of farms, and an increase in the average size of 
farms. 

Corn is the major crop. Most of the corn is used as 
feed for livestock on the farm. The rest is sold. Other 
crops grown include soybeans, oats, hay, sorghum, 
barley, and wheat. The acreage in sorghum, barley, 
and wheat is very small Oats and hay are mainly 
grown in rotation with corn and soybeans. Hay crops 
are primarily mixtures of alfalfa and grasses. 

In recent years, the acreage in corn has decreased 
slightly and the acreage in soybeans has greatly in- 
creased. The acreage in oats and hay has also de- 
creased. 

Yields have been steadily increasing because of in- 
creased use of fertilizer and lime, more productive 
facilities, better erosion control, and improved man- 
agement. The acreage of crops in Jasper County in 
1972 was as follows: corn, 145,315; soybeans, 70,796; 
oats, 18,050; all hay, 33,696; all pasture, 98,337. 

Feeding beef cattle and hogs is the most important 
livestock enterprise Many of the beef cattle are 
brought from out of the State and trucked into the 
county for feeding. Hogs are mostly farrowed and fed 
on the same farm, but some feeder pigs are brought in. 

The number of beef cattle, hogs, and lambs that are 
fed in the county is increasing. Dairy cows and heifers 
on hand are decreasing, but beef cows and heifers on 
hand are increasing. The production of chickens has 
also decreased. 

The numbers of the principal kinds of livestock 
raised or sold or on hand in 1972 were as follows: 
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TABLE 10.—Probabilities of last freezing temperatures in spring and first in fall 
[All data from Grinnell, Poweshiek County] 


Probability 


16° F or lower 


20° F or lower 


Dates for given probability and temperature 


24° F orlower | 28° Forlower | 32° F or lower 


Spring: 

1 year in 10 later than ~_-_--__--_---____ April 8 April 22 April 26 May 15 

2 years in 10 later than ----------------- March 28 April 16 April 21 y May 10 

5 years in 10 later than ----------------- March 18 April 5 April 10 Apri] 21 April 30 
Fall: 

1 year in 10 earlier than ---------------- October 30 October 20 October 13 October 3 September 27 

2 years in 10 earlier than ___ Noveniber 4 October 25 October 19 October 8 October 2 

5 years in 10 earlier than 2  __ November 15 November 5 October 30 October 19 October 12 


grain-fed cattle marketed, 43,632; hogs marketed, 
268,830; grain-fed sheep and lambs marketed, 3,255; 
milk cows, 4,802; beef cows, 24,110; hens and pullets 
y laying age, 58,863; commercial broilers produced, 
3,526. 
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Glossary 


Alluvial fan. A fan-shaped deposit of sand, gravel, and fine 
material dropped by a stream where its gradient lessens 
abruptly. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 


of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 
Inches 
Very low = اس ی بد اط مھ‎ to 3 
OW وس ہو وھ امات دعت دوب سک سے‎ = 3 to 6 
Moderate መ በጅ ርው مد‎ ee ወም 6 to 9 
High 2 کے مھ ساسا‎ a More than 9 


Calcareous soil A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. À 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Colluvium. Soil material, rock fragmenta, or both moved by 
creep, slide, or local wash and deposited at the bases of 
steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or ce- 
mented soil grains. The composition of most concretions is 
unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 

. gether in a mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 
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Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains 

under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets, Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. Ail 
are free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea- 
sons. Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 

ese. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytie crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. | 

Very poorly drained.— Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors." 

Eolian soil material Earthy parent material accumulated 
through wind action; commonly refers to sandy material in 
dunes or to loess in blankets on the surface. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Glacial drift (geology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the 
assorted and unassorted material deposited by streams 
flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
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forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

4 horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organie matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The 8 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by 
a combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. ۲ 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast 一 faint, distinct, and prominent. The 
size measurements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
0.6 inch}: and coarse, more than 15 millimeters (about 0.6 
inch). 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a block. 

Pedisediment. A sediment that covers a pediment rather thinly. 
ዲ pediment is an erosional surface that lies at the foot of 
a receded slope, is underlain by rock or sediment of the 
upland, is barren or mantled with alluvium, and displays 
a longitudinal profile, normally concave upward. 

Permeability. The quality that enables the soil to transmit 
water or air, measured as the number of inches per hour 
that water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 
to 2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid 
(6.0 to 20 inches), and very rapid (more than 20 inches). 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH pH 


Extremely acid .... Below 4.5 Neutral سب‎ 6.6 to 7.3 
Very strongly acid. 4.5 to 5.0 Mildly alkaline _____ 7.4 to 7.8 
Strongly acid __.___ 5.1 to 5.5 Moderately alkaline__7.9 to 8.4 
Medium acid _______ 5.6 to 6.0 Strongly alkaline ...8.5 to 9.0 
Slightly acid ------- 6.1 to 6.5 Very strongly 


alkaline ----9.1 and higher 


Runoff. The precipitation discharged in stream channels from 
a drainage area. The water that flows off the land surface 
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without sinking in is called surface runoff; that which enters 
the ground before Teaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the texture 
of the A or surface horizon, are similar in all profile 
characteristics and in arrangement in the soil profile. Among 
these characteristies are color, texture, structure, reaction, 
consistence, and mineralogical and chemical composition. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. . ۲ 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatie (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


ans). 
Subsbil. Technically, the B horizon; roughly, the part of the 
Solum below plow depth. 
Substratum. The part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uneultivated soil, ranging in depth from 4 to 10 inches 
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(10 to 25 centimeters). Frequently designated as the “plow 
layer," or the “Ap horizon. 

Terrace (geologic), An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noneapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. À thick zone of free water in the soil. 
An apparent water table is indicated by the level at 
which water stands in an uncased borehole after adequate 
time is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
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1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
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individual's income is derived from any public assistance program. (Not all prohibited 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meanf for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL ASSOCIATIONS 


Tama-Killduff—-Muscatine association: Nearly level to 
moderately steep, well drained to somewhat poorly drained 
soils that formed in loess on uplands 


Downs-Tama-Shelby association: Nearly level to steep, 
well drained and moderately well drained soils that formed in 
loess and glacial till on uplands 


Clarion—Lester association: Gently sloping to moderately 
steep, well drained soils that formed in glacial till on uplands 


Nodaway—Zook—Nevin association: Level and nearly level, 
moderately well drained to poorly drained soils that formed in 
silty and clayey alluvium on bottom lands 


Otley~Mahaska association: Nearly level to strongly sloping, 
moderately well drained and somewhat poorly drained soils 
that formed in loess on uplands 


Ladoga-Gara association: Gently sloping to very steep, - 
moderately well drained and well drained soils that formed in 
loess or glacial till on uplands 


Sparta—Chelsea—Dickinson association: Gently sloping to 
very steep, excessively drained to well drained soils that 
formed in sands on uplands and terraces 
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Original text from each individual map sheet read: 

This map is compiled on 1974 aerial photography by the U.S. 
Department of Agriculture, Soil Conservation Service and 
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JASPER COUNTY, IOWA 


SOIL LEGEND 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


Symbols consist of numbers or a combination of numbers and letters; for example, 
8, 43, 65C, 236C2. The 1, 2, or 3 digit number designates the kind of soil or 

land type. A capital letter B, C, D, E, F, or G following a number indicates the 
class of slope. Symbols without a slope letter are those for units that are nearly 
level. A final number 2 or 3 following a letter indicates that the soil is moderately 
eroded or severely eroded respectively. The capital C or T used as a prefix 
indicates a channeled phase or a bench phase respectively and a plus sign used 
as suffix indicates an overwash phase. 


SPECIAL SYMBOLS FOR 
SOIL SURVEY Fee 


174 238ር2 
SOIL DELINEATIONS AND SYMBOLS 


CULTURAL FEATURES 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


ESCARPMENTS 


SYMBOL 


NAME 


Ackmore—Colo complex, 2 to 5 percent slopes 

Ackmore—Colo complex, channeled, 2 to 5 percent slopes 

Wiota silt loam, 0 to 2 percent slopes 

Judson silt loam, 0 to 2 percent slopes 

Judson silty clay loam, 2 to 5 percent slopes 

Judson silty clay loam, 5 to 9 percent slopes 

Killduff silty clay loam, 5 to 9 percent slopes, moderately eroded 
Killduff silty clay loam, 9 to 14 percent slopes, moderately eroded 
Killduff silty clay loam, 14 to 18 percent slopes, moderately eroded 
Shelby loam, 9 to 14 percent slopes, moderately eroded 

Shelby loam, 14 to 18 percent slopes, moderately eroded 

Shelby loam, 18 to 25 percent slopes, moderately eroded 

Terril loam, 2 to 5 percent slopes 

Sparta loamy fine sand, 1 to 5 percent slopes 

Sparta loamy fine sand, 5 to 9 percent slopes, moderately eroded 
Sparta loamy fine sand, 9 to 18 percent slopes, moderately eroded 
Bremer silty clay loam, 0 to 2 percent slopes 

Zook silty clay loam, 0 to 2 percent slopes 

Nicollet loam, 1 to 3 percent slopes 

Storden luam, 5 to 14 percent slopes 

Storden loam, 14 to 18 percent slopes 

Storden loam, 18 to 25 percent slopes 

Chelsea loamy fine sand, 4 to 9 percent slopes 

Chelsea loamy fine sand, 9 to 14 percent slopes 

Chelsea loamy fine sand, 14 to 25 percent slopes 

Lindley loam, 14 to 18 percent slopes 

Lindley soils, 14 to 18 percent slopes, severely eroded 

Lindley loam, 18 to 25 percent slopes 

Lindley loam, 25 to 40 percent slopes 

Ladoga silt loam, 2 to 5 percent slopes 

Ladoga silt loam, 5 to 9 percent slopes, moderately eroded 
Ladoga silt loam, 9 to 14 percent slopes, moderately eroded 
Clinton silt loam, 5 to 9 percent slopes, moderately eroded 
Clinton silt loam, 9 to 14 percent slopes, moderately eroded 
Clinton soils, 9 to 14 percent slopes, severely eroded 

Clinton silt |ዐኋጠ, 14 to 18 percent slopes, moderately eroded 
Nevin silty clay loam, 0 to 2 percent slopes 

Shelby—Adair complex, 9 to 14 percent slopes, moderately eroded 
Shelby—Adair complex, 14 to 18 percent slopes, moderately eroded 
Caleb and Mystic soils, 9 to 14 percent slopes, moderately eroded 
Caleb and Mystic soils, 14 to 18 percent slopes, moderately eroded 
Webster silty clay loam, 0 to 2 percent slopes 

Garwin-Sperry complex, 0 to 2 percent slopes 

Garwin silty clay loam, 0 to 2 percent slopes 

Muscatine silty clay loam, 0 to 2 percent slopes 

Tama silty clay loam, 0 to 2 percent slopes 

Tama silty clay loam, 2 to 5 percent slopes 

Tama silty clay loam, 5 to 9 percent slopes, moderately eroded 
Tama silty clay loam, 9 to 14 percent slopes, moderately eroded 
Tama silty clay loam, benches, 2 to 5 percent slopes 

Tama silty clay loam, benches, 5 to 9 percent slopes 

Sperry silt loam, 0 to 1 percent slopes 

Colo silty clay loam, 0 to 2 percent slopes 

Colo silt loam, overwash, 0 to 2 percent slopes 

Coland clay loam, 0 to 2 percent slopes 

Colanc clay loam, 2 to 5 percent slopes 

Clarion loam, 2 to 5 percent slopes 

Clarion loam, 5 to 9 percent slopes, moderately eroded 

Clarion loam, 9 to 14 percent slopes, moderately eroded 

Clarion loam, 14 to 18 percent slopes, moderately eroded 

Downs silt loam, 0 to 2 percent slopes 

Downs silt loam, 2 to 5 percent slopes 

Downs silt loam, 5 to 9 percent slopes, moderately eroded 

Downs silt loam, 9 to 14 percent slopes, moderately eroded 
Downs silt loam, 14 to 18 percent slopes, moderately eroded 


SYMBOL 


T162B 
T162C 
1638 
163C2 
163D2 
163D3 
163E2 
163F2 
168E2 
168F 
168G 
172 
174 
175B 
175C 
175D 
179D2 
179E2 
179F2 
179G 
185E2 
185F2 
19202 
212 


NAME 


Downs silt loam, benches, 2 to 5 percent slopes 

Downs silt loam, benches, 5 to 9 percent slopes 

Fayette silt loam, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately eroded 
Fayette silt loam, 9 to 14 percent slopes, moderately eroded 
Fayette soils, 9 to 14 percent slopes, severely eroded 

Fayette silt loam, 14 to 18 percent slopes, moderately eroded 
Fayette silt loam, 18 to 25 percent slopes, moderately eroded 
Hayden loam, 14 to 18 percent slopes, moderately eroded 

Hayden loam, 18 to 25 percent slopes 

Hayden loam, 25 to 40 percent slopes 

Wabash silty clay loam, 0 to 2 percent slopes 

Bolan loam, 0 to 2 percent slopes 

Dickinson fine sandy loam, 2 to 5 percent slopes 

Dickinson fine sandy loam, 5 to 9 percent slopes 

Dickinson fine sandy loam, 9 to 14 percent slopes 

Gara loam, 9 to 14 percent slopes, moderately eroded 

Gara loam, 14 to 18 percent slopes, moderately eroded 

Gara loam, 18 to 25 percent slopes, moderately eroded 

Gara loam, 25 to 40 percent slopes 

Bauer silt loam, 9 to 18 percent slopes, moderately eroded 

Bauer silt loam, 18 to 40 percent slopes, moderately eroded 

Adair clay loam, 9 to 14 percent slopes, moderately eroded 
Kennebec silt loam, 0 to 2 percent slopes 

Nodaway silt loam, 0 to 2 percent slopes 

Clarinda silty clay loam, 5 to 9 percent slopes, moderately eroded 
Clarinda silty clay loam, 9 to 14 percent slopes, moderately eroded 
Lawler loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Lawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 
Lester loam, 2 to 5 percent slopes 

Lester loam, 5 to 9 percent slopes, moderately eroded 

Lester loam, 9 to 14 percent slopes, moderately eroded 

Olmitz loam, 2 to 5 percent slopes 

Olmitz loam, 5 to 9 percent slopes 

Taintor silty clay loam, 0 to 2 percent slopes 

Mahaska silty clay loam, 0 to 2 percent slopes 

Otley silty clay loam, 2 to 5 percent slopes 

Otley silty clay loam, 5 to 9 percent slopes, moderately eroded 
Otley silty clay loam, 9 to 14 percent slopes, moderately eroded 
Flagler sandy loam, 1 to 4 percent slopes 
Atterberry silt loam, 0 to 2 percent slopes 
Chelsea—Fayette complex, 25 to 40 percent slopes 
Alluvial land—Nodaway complex, 0 to 2 percent slopes 
Alluvial land, channeled 
Marsh 

Ely silty clay loam, 2 to 5 percent slopes 
Ackmore silt loam, 0 to 2 percent slopes 
Tuskeego silt loam, 0 to 1 percent slopes 
Canisteo silty clay loam, 0 to 2 percent slopes 

Nira silty clay loam, 2 to 5 percent slopes, moderately eroded 
Nira silty clay loam, 5 to 9 percent slopes, moderately eroded 
Nira silty clay loam, 9 to 14 percent slopes, moderately eroded 
Port Byron silt loam, 5 to 9 percent slopes, moderately eroded 
Port Byron silt loam, 9 to 14 percent slopes, moderately eroded 
Port Byron silt loam, 14 to 18 percent slopes, moderately eroded 
Port Byron silt loam, 18 to 25 percent slopes, moderately eroded 
Martinsburg silt loam, 2 to 5 percent slopes 

Martinsburg silt loam, 5 to 9 percent slopes 

Armstrong loam, 9 to 14 percent slopes, moderately eroded 

Lamoni silty clay loam, 9 to 14 percent slopes, moderately eroded 
Lamoni silty clay loam, 14 to 18 percent slopes, moderately eroded 
Gara—Armstrong loams, 9 to 14 percent slopes, moderately eroded 
Gara—Armstrong loams, 14 to 18 percent slopes, moderately eroded 
Gara-Armstrong complex, 14 to 18 percent slopes, severely eroded 


National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


Bedrock ۱۷۱۷۱۷۱۷۱۷۷۷ ۷۷۷ ۷ ۷ ۷ ۷ ۷ ۷۷۷٣ 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 


SOIL SAMPLE SITE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot (red) 
Gravelly spot 


Gumbo, slick or scabby spot (sodic) 


Dumps and other similar 
non soil areas 


Prominent hill or peak 

Rec cludes ወብ and shale) 
Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 
Stony spot, very stony spot 

Clay Spot (gray) 


up to 2 acres in size 


Eroded areas 
up to 10 acres in size 


Shale outcrop 


Till outcrop 
up to 2 acres in size 


Gravel Pit 
Sewage Lagoon 
Borrow Pit 
Made Land 


Mine Dump 


Strip Mine 
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